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How Radio Dealers. 
can daudg th 


evhele Country Sales 


Radio dealers of the Northwest can tell in 
advance how their sales efforts will be received by 
farm families by getting the answer to this ques- 
tion: Is the equipment to be sold advertised in 
THE FARMER? The reason this is so important 
is that practically one-half of all of the farm homes 
on each and every rural route in this district are 
subscribers to this weekly farm paper. For forty- 
three years it has been one of the important 
factors in agricultural life. Goods that are intro- 
duced through THE FARMER to this great mass of 
prospects are easier to sell. Readers of THE 
FARMER have confidence in things advertised be- 
cause they know that no questionable advertising 
will be printed. They have been educated through 
numerous radio articles in this weekly and they 

rie ie ae look to it for up-to-date information regarding 
of the Northwest reaches about half of | broadcasting programs and radiodevelopment. The 
your nearby farmers—the half that are good-will built up in THE FARMER by radio set 
aggressive and the best radio prospects. * 
It carries many radio articles, programs, Tnanufacturers serves as a tremendously valuable 
ae pana eas A Seabed from crop sales help. If the merchandise you handle is so 
advertised, you can “go out in the country”’ with 
the assurance of a favorable reception. 


The Radios Farm Folks Buy 


The radios that are known and used in the Northwest are advertised in THE 
FARMER. Thousands of dollars’ worth of advertising has been rejected as unsatis- 
factory, practically all of it mail order. That benefits you! Sell FARMER-advertised 
lines if you want the least sales resistance in the Northwest. 

THE FARMER carried more radio advertising in the first six months of 1926 than 
any other farm paper in the whole country. In the Northwest it led on radio 
advertising by a tremendous margin. Read THE FARMER and keep posted on the 
sales work being done for your benefit by aggressive manufacturers. 
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THE FIFTH ANNUAL 
Northwest Radio Show 


WE ARE LIVING IN A RADIO AGE. RADIO IS THE GREAT- 
Poi covERYcOr ALL-TIME. “AND ITS POSSIBILITIES ARE 
Sree UNLIMITED: 


OPS GRE A Pole INd BRESI DHEREFORE,«J O: “FHE: PUBLIC, 
AND TO THE TRADE AS WELL, IS THE ANNUAL RADIO SHOW 
OF THE NORTHWEST RADIO TRADE ASSOCIATION. FOR HERE 
Pe abv OuslOW PACH YEAR THE ADVANCEMENT OF*THE 
PO eee oy ELORPMENTS2.OF* THE YEAR AND. THE NEW 
mBVUAPTA TIONS OF RADIO TO THE NEEDS OF. THE HUMAN RACE, 


THES UNDAMENTAL: PRINCIPLES; OF *RADIO”- HAVE NOT 
SOANGEDESINGEaTHEIR: DISCOVERY MANY “YEARS AGO. WE 
Py ec olvibly FOUND MORE: EFFICIENT=WAYS- CONTINUALLY 
OE SUoING THESE PRINCIPLES. A GREAT MANY*OF*THE WELL- 
PoreNOP RG GUE ost i> LAT WERE MADE TFOUR AND: FIVE 
MEARS AGOPARE SPILESGIVING ‘AS: GOOD SERVICE AS THEY 
WeReerne Piksiit.-y GHEREIS NO -PARTICULAR°WEAR-OUT TO 
Poe Prekes AKE AVERY FEW. MOVING? PARTS. THE 
ADVANCES YEAR BY YEAR ARE MAINLY REFINEMENTS _ IN 
WORKMANSHIP AND APPEARANCE, IN EFFICIENCY AND EASE 
OPTOPEKA TION: * NO*ONE NEED HESFEATE ‘ANY LONGER IN 
PHEeDUYINGIOF AY RADIO SET, THINKING "THAT NEXT “YEAR 
pO ME THING BETPER WILE BE. BROUGHT OUT. THIS “YEAR'S 
pit oy Hels DEEiVER® THE GOODSIAND’ WIEL GIVE YOU MANY 
PeARSSOF-SATISFAC TORY “OPERATION: 


A RADIO SET IS BECOMING OF MORE VALUE AND IMPOR- 
TANCE IN THE MODERN AMERICAN HOME TODAY THAN ANY 
Shrew LOuUIPMENT. IN- FHE: HOMEY WE BELIEVE: -THAT 
BEGAUSE OF THE RADIO BEING A MEANS OF MASS COMMUNI- 
en IIONeeMOREs2HOMES> IN“ AMERICA. WILL HAVE RADIO 
INS BALLED) WITHINSA] SHORT TIME.THAN ANY: OTHER ONE 
Pa CHEN EmiOMEs sn OTHER WORDS, THAT THERE WILL 
Been GheA) BRePERCEN VAGE*OR SATURATION THAN ON ANY 
OTHER MODERN INVENTION. 


PPE HOOyV rs Uo Ale, l HEREPORE,-1O BECOME AS WELL 
INFORMED ON THIS NEW SCIENCE AS WE CAN BE AND IT IS FOR 
Maree PURPOSE THAT =WE PRESENT "HEREWITH A BOOK. .OF 
Poe Pie rIC INFORMATION ON ALLE PHASES OF RADIO IN THE 
Meier ities 1 OKS OP THE VARIOUS’ ARTICLES ARE 
MMONG HE best AOTHORITIES IN-THE COUNTRY ON THE 
SUDJeGio Miny HAVE CHOSEN, TAKE THIS BOOK HOME WITH 
POUeAND ICCC IeNEAR Y OUR:RADIO SET. 


NORTHWEST RADIO TRADE ASSOCIATION. 
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The Theory of Radio 


WHAT IT REALLY IS AND HOW IT HAPPENS ¢ 
THAT YOU CAN SIT IN YOUR HOME 
AND HEAR A SINGER MILES AWAY 


By..C.. M-JANSKYAJR. 


University of Minnesota 


THE RELATION OF RADIO TO OTHER 
FORCES 


To most individuals, the-transmission and 
reception of speech and music by radio is a 
very mysterious process, yet in many ways it 
is similar to phenomena with which we are 
quite familiar. Scientists have known for a 
number of years that radio waves are iden- 
tical in nature with the waves we call ‘“‘light.”’ 
Scientists have known for many years that 
light is a wave motion which travels with a 
velocity of 186,000 miles per second. For 


| each particular color of light there is asso- 


ciated a particular wave length, that is, dis- 
tance from crest to crest. The wave length of 
violet light is approximately 4 one-millionths 
of a meter, while the wave length of red light 
at the other end of the spectrum is approxi- 
mately 8 one-millionths of a meter. All of 
the waves which produce in the eye the sensa- 
tion of light have wave lengths which range 
between 4 and 8 one-millionths of a meter. 

_ Radio waves are identical in nature with 
light waves, except for the fact that wave 
lengths used for radio communication are 
much longer than light waves. Radio sta- 
tions of all sorts today are using wave lengths 
which range from 5 meters to 24,000 meters. 
Broadcasting stations in the United States are 


today using those wave lengths between 200 
meters and 545 meters. 


HOW RADIO WAVES ARE PRODUCED AND 


system which you can see at the transmitting 
station. Because the frequency used is 720,- 
O00 cycles, the antenna system radiates a 
wave length of 416.4 meters. If you know 
the frequency produced in an antenna you 
can calculate the wave length radiated in 
meters; or if you know the wave length, you 
can calculate the frequency which produces 
that wave length. The method is as follows: 
The wave length radiated in meters is ap- 
proximately equal to 300,000,000 divided 
by the frequency in cycles per second, or the 
frequency in cycles per second is equal to 
300,000,000 divided by the wave length in 


meters. 


VELOCITY OF RADIO WAVES 


Signals from a radio broadcasting station 
travel with a velocity of 186,000 miles per 
second, and are radiated in all directions. 


Transmission is therefore practically instan- ; 


taneous. These signals may be picked up 
at any location within the range of the sta- 
tion by anyone who installs the necessary 
receiving equipment. 


VARIABLE RECEPTION—STATIC—FADING 


Conditions which effect transmission and 
reception of radio waves vary greatly from 
season to season, day to day and even hour to 
hour. In general, transmission is better at 
night than in the daytime, although in some 
localities under certain conditions better re- 
ceiving conditions exist in the daytime. 
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MEASURED Various conditions affect reception of signals. 
; Atmospheric disturbances or static may be of 
Radio waves are produced by high fre- such intensity that reception is unsatisfactory 
quency alternating currents. With each par- ona particular night, while the next night no 
ticular frequency there is associated a partic- atmospheric disturbances of any sort may 
ular wave length. Thus a frequency of exist and signals may be received over great 
1,500,000 cycles would produce a wave distances. Signals from a particular station 
length of 200 meters, or a frequency of 500,- may be found to vary greatly in intensity, a 
000 cycles would produce a wave length of signal being very loud at one instant and in- 
600 meters. Contrast these frequencies with audible the next. This phenomenon is called 
the frequency of ordinary house lighting cur- ‘‘fading.’’ While we know a great deal about 
rent, which is 60 cycles per second. the nature of fading, we do not know its 
_ Uhe Gold Medal Radio Station transmit- exact cause. When a signal fades it is useless 
ting apparatus produces electric current at a to attempt to bring it back by retuning, the 
frequency of 720,000 cycles. This current only thing to do is to wait until the signal 
is carried to the familiar antenna and ground comes back again of its own accord. 
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/ travels to the listener. 
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The operation of many electrical devices 
used by modern civilized man produce small 
local disturbances which may interfere with 
radio reception. Disturbances such as these 
are called ‘“‘inductive radio’ interference.” 
Thus we might classify the various obstacles 
to reception under the three heads given 
above, fading, static and inductive interfer- 
ence. 


TRANSFORMING MUSIC TO RADIO WAVES 


In order that we may better understand 
the engineering problems involved in the de- 


livery of high-grade broadcast service, let us 


follow a program from the studio in its 
For the purpose of 
illustration, suppose we consider a program 
originating in a studio in New York City as 
broadcast from the Gold Medal Station 
WCCO at a time when this station is acting 
as a part of the broadcast chain so familiar 


to all. The speech and music originating in 
this studio consist of sound waves carried by 
the air. [hese sound waves are of frequen- 
cies ranging from 50 to 5,000 cycles per 
second. The character and nature of the 
speech and music determines what frequen- 
cies are to be present and what will be their 
relative amplitudes. Sound waves in the 
studio strike upon a carbon microphone, 
which converts the sound energy to electrical 
energy. The electrical frequencies produced 
by the microphone must correspond exactly 
in nature with the sound frequencies. After 
the electrical currents have been amplified they 
are transmitted to the Gold Medal Station 
over more than a thousand miles of wire 
lines. On this thousand-mile trip the electric 
current must be amplified time and time 
again, otherwise it would completely die out. 
At the Gold Medal Station transmitter the 
electric currents which represent the programs 
in New York are used to modulate the output 
of the high frequency generating system 
which is generating 720,000 cycles, and 
which, as we have seen, is radiating a wave 
length of 416.4 meters. 


The amount of power produced in the 
microphone circuit in New York is only a 
few millionths of a watt. The amount of 
the power radiated by the transmitter of the 
Gold Medal Station is 5,000 watts, yet this 
few millionths of a watt which has been 
carried over a thousand miles of wire line 
must be used to vary the output of the trans- 
mitter which is radiating 5,000 watts, and 
if no distortion is to exist, this variation in 
amplitude of the 5,000-watt transmitter 
must represent exactly the character of the 
sound which strikes the microphone. 


Energy from the transmitter is radiated in 
all directions. At a receiving set this radiated 
energy is collected, amplified and converted to 
electric currents, which, when run through a 
reproducer or loud speaker, produce speech 
and music. In order that no distortion shall 
exist, and in order that the progam shall be 
worth listening to, it is absolutely essential 
that every piece of apparatus from the micro- 
phone to the loud speaker shall perform satis- 
factorily, an engineering problem of no small 
magnitude. 


We have seen that a radio broadcasting 
station is primarily a system for the simul- 
taneous dissemination of information and en- 
tertainment in all directions. A little consid- 
eration of such a system of communication 
will show that it is admirably adapted to 
serving the need of a territory such as this. 
Broadcast service, while it is of great interest 
to those who live in large cities, can be of 
greatest economical and social service to those 
residing in the country and in small towns. 
The development of the automobile and the 
good roads, which have come with this de- 
velopment has made it possible for the rural 
dweller to have some of the advantages of 
the city. Radio broadcasting can and will 
carry some of the advantages of the city to 
him. 


sota. 


ties in the country. 


Mr. Jansky is the head of radio instruction at the University of Minne- 

He is also consulting engineer of the Gold Medal Station WCCO, a 
director in the National Association of Broadcasters and Director of the Dakota 
Division of the American Radio Relay League. 
the Hoover radio conferences and is regarded as one of the highest radio authori- 


He has been a member of all 
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Various Types of Sets 


BY DON C. WALLACE 
PEERLESS ELECTRICAL COMPANY, 
MINNEAPOLIS 


Receiving sets are probably of far more 
interest to us than broadcasting stations, as 
it is receiving sets that we have to buy and 
keep in operation in order to get the great 
use and enjoyment out of radio that it is 
possible to have. 

Marconi first accomplished successful trans- 
mission of radio in the year 1898, but it was 
not until 1912, when the vacuum tube was 
invented, together with the developments in 
Armstrong’s regenerative circuits and the dis- 
covery of the value of radio frequency cir- 
cuits, that the world began making any 
practical use of radio. The World War 
caused the development of the science to 
be far more rapid, both in this country and 
abroad, than it would otherwise have been. 
The government had numerous engineers at 
work on radio inventions and research in or- 
der to make the best possible use of them 
for defensive and offensive purposes. [Two 
or three broadcasting stations were started by 
the big electrical companies in order to test 
out the possibilities of sending out voice and 
music over long distances. “Their first listen- 
ers were the amateur code operators. 


THE FIRST RECEIVING SETS 


The amateur set of that time was what 
we term today a three-circuit tuner. The 
nature of this circuit will be discussed later. 
Practically nine out of ten radio receiving 
sets in existence at that time were three-circuit 
tuners and, of course, satisfactory results were 
secured from the start. From then on, de- 
velopments in transmitting and receiving sets 
were made very rapidly. Receiving sets be- 
came more compact, neater, easier to handle 
and more nearly perfect mechanically. 

The large number of broadcasting stations 
which immediately came on the air made 
room for the crystal set, which had practical- 
ly become obsolete during the years follow- 
ing the development of the vacuum tube. It 
was found, about that time, that the crystal 
set proved very satisfactory as a source of 
entertainment and could produce music and 
entertainment in the homes of people in the 
vicinity of a large broadcasting station with 
comparatively little expense. It would re- 
ceive stations satisfactorily up to a distance 
of twenty-five miles. The crystal set has 
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once again become a thing of the past, be- 
cause of the difficulty in segregating the dif- 
ferent stations in each locality and the inabil- 
ity to amplify the signals for loud speaker 
reproduction without employing tubes. 
They were very good and quite satisfactory 
when one or two moderately powered broad- 
casting stations existed in each community, 
but when eight or ten or even thirty sta- 
tions came on the air, the crystal set was 
found inefficient as no. amount of tuning 
could correct this difficulty. 


THE CIRCUIT IN A RECEIVING SET 


Because the single circuit crystal receiving 
set is the simplest form of circuit known, we 
will here give an explanation of what hap- 
pens in the circuit of a set: 

The electro magnetic waves emanating in 
all directions from the broadcasting stations 
are intercepted by the antenna wire attached 
to your crystal receiving set. The induced 
current set up in the antenna circuit passes 
from the lead-in wire into the antenna coil 
of the set and thence to the ground. 

The various circuits within our sets, how- 
ever, are a different thing and are used to 
bring about the rectification and amplifica- 
tion of electrical impulses into voice and 
music. 

In the single circuit crystal set, the follow- 
ing action takes place: The signal first passes 
through the antenna coil as previously de- 
scribed, one end of this coil being connected 
to the antenna and the other to the ground. 
A second and larger coil placed in the plane 
of the antenna coil and close to it, has in- 
duced in it a voltage of the same frequency 
as that passing through the antenna coil. 
This larger coil is the means by which unde- 
sirable signals are eliminated and an individ- 
ual signal chosen at will. This tuning, as it 
is called, is accomplished by taking taps off at 
various turns or by placing a variable con- 
denser across the coil. One terminal of this 
tuned circuit is connected through the crystal 
to the receivers. [he other goes direct to the 
other terminal of the receivers or head-sets. 

The crystal is usually a flat piece of galena 
or silicon that allows current to pass through 
it in one direction only. This action is 
called rectification and converts the high fre- 
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quency impulses from the broadcasting sta- 


tion into low frequency pulsating direct cur- 
rent which, when passing through the head 
phones, makes the audible signal. Literally, 


_ the crystal changes the signals sent out from 


the station from pulsating electric signals to 
uni-directional signals, which can be heard in 
the head phones. The coil, condenser, crys- 
tal and head phones are all hooked in series 
so that the circuit is closed and completed. 
The coil alone is variable to adjust it to the 
proper wave length of the broadcasting sta- 
tion desired. 


ADDITIONAL CIRCUITS AND MORE 
APPARATUS 


The single-circuit crystal set corresponds 
to the one-cylinder automobile. If you want 
more power and speed you have to have more 
cylinders and better equipment. So it is with 
a radio set. Nowadays the vacuum tube has 
replaced the crystal in view of the fact that 
it not only rectifies but it may be made to 
amplify at the same time. In other words, 
it performs the same function but gives added 
signal strength on a signal of the same inten- 
sity. More coils, condensers, tubes, rheo- 
stats, potentionmeters, etc., are added to make 
other essential circuits within the set, but the 
fundamental principle is just the same. Thus 
the adaptations are known as one, two, three 
and four-circuit sets. “They are also spoken 
of as being Regenerative, Non-regenerative, 
Reflex, Inverse-Duplex, Neutrodyne, Radio 
Frequency and Super-Heterodyne. 

In 1920 the number of broadcasting sta- 
tions had grown to the extent that the public 
became interested in hearing the programs and 
the gigantic radio industry as it is known 
today was founded. 


REGENERATIVE CIRCUITS 


Major Edwin Armstrong discovered the 
principle of regeneration whereby any vacuum 
tube circuit could feed a part of the output 
of the vacuum tube back into the input circuit 
and in this manner increase the volume to the 
utmost. It was a sort of loop the loop proc- 
ess. It was very efficient and as long as there 
were only a few listeners in the community 
it was all right. The difficulty with regen- 
eration, however, was that when improperly 
handled, the regenerative set radiated or, in 
other words, sets up a disturbance in the ether 
similar to a signal broadcast from a regular 
broadcasting station. This interference is 
sometimes evident over a distance of several 
miles, and is extremely discouraging for the 
person operating a receiving set near such a 


tuner. “These radiating sets were quite both- 
ersome to the situation as a whole and numer- 
ous campaigns have been started to do away 
with them. They are variously referzed to 
as “Bloopers,” “‘Squealers,’’ etc. ° A single- 
circuit regenerative set can be operated so that 
it does not radiate, by keeping regeneration 
just below the peak or the point of oscilla- 
tion. The trouble is that owners of this 
kind of sets try to crowd the tube too far in 
order to get just a little more volume, and 
the tubes break into oscillation and radiate. 
Very few manufacturers are now making the 
simple single-circuit regenerative set and the 
situation is growing better. 


RADIO FREQUENCY STAGES ADDED 


The problem of radiating sets was over- 
come by inserting ahead of the detector tube, 
which did the radiating, from one to three 
amplifying tubes, which amplified the radio 
signals before they were rectified into uni- 
directional signals referred to above. ‘These 
addition tubes are called One, Two or Three 
Stages of Radio Frequency. Amplification as 
distinguished from the One, Two or Three 
Stages of Audio-Frequency Amplification, 
which follow the detector tube in the circuit. 
When the detector tube was directly connect- 
ed to the antennae circuit in the regenerative 
set, it radiated, but when the radio frequency 
tubes were in the circuit, the detector tube 
could not radiate a wave back through the 
radio frequency tubes to the antenna. 

The average five-tube set today consists of 
two stages of radio frequency amplification, 
one detector tube and two stages of audio 
frequency amplification. 


ONE, TWO AND THREE-CIRCUIT ACTION 
EXPLAINED 


The terms single-circuit, two-circuit or 
three-circuit must not be confused with one, 
two or three-dial control. The general idea 
of the circuits is to indicate the parts of the 
circuit that are tuned to the incoming wave. 

The single circuit tuner is usually one in 
which the grid circuit is either tuned by tap- 
ping the coil or by a condenser connected di- 
rectly across it a regeneration control by a 
tickler or adjustable coil revolving in the field 
of the grid coil. 

A two-circuit tuner is a term more often 
applied to a set having a tuned antenna cir- 
cuit and a tuned grid circuit with a variome- 
ter for controlled regeneration. 

The three-circuit tuner consists of a tapped 
antenna coil, a grid circuit, accomplished by 
a variometer or shunt condenser and a vari- 
ometer in the plate circuit. 
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ONE DIAL CONTROL 


In the modern sets, one dial may be made 
to control as many as three or four circuits by 
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THE SUPER-HETERODYNE 


The Super-Heterodyne is a form of circuit 
which permits the radio frequency amplifica- 
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Ha gearing their controls all on to one shaft tion to be carried on at its most efficient point. 

|| and‘having the selectivity of the four separate In a certain eight-tube super, the stages run 
circuits. In this case, however, manufac- as follows: One radio frequency tube, one 
turers are required to use additional skill in oscillator, first detector and then three stages 
designing and producing the machine. Ex- of intermediate frequency, all of these stages 
tremely selective and sensitive units are on having to do with the radio frequency ampli- # 

i the market at this time, employing one con- fication. ‘The seventh tube is the real detector 
trol for all ordinary tuning. A device is and the eighth is a stage of audio frequency 
usually provided for adapting the instrument amplification. 

to various types of antennae. The perform- 

ance of the set as a whole rather than the 

number of dials, will always be the final test. f 

, The elimination of a number of controls on IN GENERAL i 

coed Oath ee Ce a SrbES Toe che ab pe asance Sometimes there are different combinations 

of the above sets. Generally speaking, the 
sensitiveness depends upon the way in which 
‘ they are put together and upon the type of 

REFLEX AND INVERSE-DUPLEX CIRCUITS circuit used. This same thing applies to the jf 
An GWT to" core eree renin applied to sets sim number of tubes used in the set and the num- 

ply indicates that the set uses one or more ber of dials and controls. Greater efficiency 

tubes twice. In the ordinary set a tube is put 'S being accomplished continually by all man- 

in a certain circuit and does a certain duty ufacturers of sets. The buyer of the set, 

there. In a reflexéd “set, it is made todo . etetore, -willudo (wellite inquire as to the ||) 
|| double duty. maker of the set, his reputation, and listen to a 
KM The Inverse-Duplex is simply the estab- the performance of the set rather than buy it 
WBrannUitur ket. a cas. reflexing as for its number of tubes or the particular cir- 

compared to the methods used originally. ‘Ut employed. 

For instance, the five-tube set has two stages Hi 
| of radio frequency, one detector and two / 
fe} audio frequency. If this were a reflex set, | 

one of the audio frequency circuits would be RECEPTION THAT MAY BE EXPECTED 

superimposed upon one of the radio frequenc . ete 

circuits so that only four tubes would aeraa Reception from sets is in 2 large measure 

ly be in the set, but one of them would be determined by the broadcasting. If good | 

doing double duty. In the inverse-duplex, broadcasting is in the air, then a receiving set i 
Ba two stages of audio frequency are made to is far more useful. If broadcasting in the | 

pass through two stages of radio frequency in air ig not so good then reception is not so 

reverse order or backwards, thus keeping all ah ee. ; “ d £ 

tubes loaded equally at a maximum and need- ae s feseR OR OL 8 O0Ce Dios tats a 

ing only three tubes. nearby stations will be found to be far more 

pleasing and profitable than straining your i 
Hs THE NEUTRODYNE CIRCUIT ears to catch the indistinct signals of some 
far distant station. If your set receives sta- 
The Neutrodyne is a form of radio fre- tions clearly and distinctly up to a thousand 
quency set employing a condenser between sites away, you will be able to get the best 
the grid and one of the tuning coils in order aa, The ¢ 
||| to prevent the oscillations which are set up EOS eS Rit we ee ce get i 
KH in a sensitive radio frequency circuit when Europe and South America has died out quite 
the resonance point is reached. rapidly within the past year. 
Mr. Wallace—pioneer in the radio business in the Northwest, was in the l 
| game as an amateur years before the commercial advent of radio—has seen all 2 
Fos makes and kinds of sets. Mr. Wallace won the Hoover Radio Cup in 1923 as 
the best amateur operator in the country. He is chairman of the board of 
directors of the Northwest Radio Trade Association. 
=z ey . 
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Distributors to the Northwest 
By 
R. M. Laird Electric Co., Minneapolis 
Booth No. 30 
Peerless Electrical Co., Minneapolis 
Booth No. 11 
Northwestern Electric Equipment Co., St. Paul 
Booths No. 2 and 3 
St. Paul Electric Co., St. Paul 
Booth No. 13 
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Installing Your Set and 


Keeping It Working 


BY C. C. 


The growth of the field of Radiophone 
Broadcasting and the development of ap- 
paratus pertaining thereto has been, to say 
‘the least, spectacular. In its present state 
it is unquestionably stable and the many who 
are availing themselves of its unlimited bene- 
fits will be using the machines they buy this 
year for many years to come. Perhaps, at 
certain stages in the development of the art, 
there were times when the layman was justi- 
fied in remarking, “I am going to wait until 
next season and look over the new machines,”’ 
but such cases are no longer founded upon 
good judgment. ‘This is one of the great- 
est years in the history of Radiophone Broad- 
casting and thousands of new listeners will 
be on the air this fall to enjoy the full bene- 
fits of this great entertaining and instructional 
medium with its unlimited dimensions. 

Inasmuch as the fundamentals of installa- 
tion, operation and maintenance have be- 
come practically standardized it is possible 
to summarize them for the ready reference 
of all owners, and prospective owners, of 
radiophone receiving set installations. “The 
purpose of this chapter is, therefore, to out- 
line some of the most important factors 
upon which depends the operating efficiency 
of any standard installation and which, in 
consequence, should be understood generally 
if satisfaction is to be secured. It is hoped 
that it will not only assist those who will 
install sets in their homes in the future but 
also enable present owners to increase the 
overall efficiency of their present system. 


ANTENNAE CONSTRUCTION 


The first problem that usually confronts 
the prospective set owner is that of an an- 
tenna so it is but logical to assume that we 
should start our discussion at that point. 
There are three distinct types of antennae in 
common use today; the most common be- 
ing the outdoor type; the second, and the one 
of growing prominence, the simple indoor 
type, and the third commonly known as 
loop or coil antenna. At this point too much 
stress cannot be placed upon the importance 
of following implicitly the instruction sheet 
furnished with all factory built machines. 
Such sheets always specify the type of anten- 
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na to which the set is adapted but do not 
always give instructions on its construction. 
Most loop receivers are supplied with the 
antenna built in or as a separate unit so no 
further comment is necessary on this type 
other than that external loops, or machines 
having loops built in, should be kept out of 
close proximity or exposed or unshielded 
electric wiring, large metal bodies, or elec- 
trical apparatus that might cause interference. 
Leads from external coil antennae should be 
as short as possible or the directional effect of 
the antenna may be affected. 

Most receivers adapted to ourdoor antennae 


will allow a certain amount of originality in _ 


antenna design. A good general rule to fol- 
low is that the antenna be sixty to seventy 
feet long, not including leadin, and from 
twenty to thirty-five feet high. For all prac- 
tical purposes the single wire type is prefer- 
able. The wire should be either single or 
stranded enameled copper, or other metal of 
high conductivity, and well insulated from 
the supports at either end. It is advisable to 
use good insulators with at least two in 
series at each end particularly where metal 
poles are employed. ‘The energy received by 
the antenna is infinitesimal and a coating of 
moisture on a single insulator might ground 
enough of it to appreciably affect the signal 
strength under such conditions. Antenna 
and leadin should be kept clear of all objects 
such as trees, roofs, telephone and power 
wires, and should, if possible, be a continu- 
ous wire. Where rubber insulated leadin 
wire is used the splice to the antenna proper 
should be soldered and well coated with 
Valspar varnish, not taped. Briefly stated, 
the distance over which a set will work satis- 
factorily, and the volume of the receiving 
signal, will vary directly with the length 
and height of the antenna. Selectivity, how- 
\ever, may be decreased if the antenna is too 
long. Of course, there are limits within 
which we must abide and the figures given 
are a good average where definite specifica- 
tions are not given. ‘The leadin should be 
taken from the extreme end of the antenna 
proper and the enclosed angle between an- 
tenna and leadin should not be less than 
ninety degrees. This accounts for the fact 
that most antennae of the inverted L type 


are constructed with the distant end higher 
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far as possible from the set. 


than the one to which the leadin is at- 
tached. It might be of interest to know that 
an antenna of this type has directional tend- 
encies which favor stations located in the 
general direction of the end from which the 
Jeadin is taken. This is not a deciding fac- 
tor except where it is desirable to erect the 
antenna for listening to some specific station 
where surroundings are not as confining as 
in most urban localities. 

Indoor antennae are coming into more 
prominence due to the fact that exposed loops 
are unsightly inside a home and _ outside 
antennae are often difficult to erect in con- 
gested areas. Many set manufacturers are 


enclosing loops and sets in common cabinets 


while others recommend the use of short 
indoor antennae placed behind picture mould- 
ings or out of sight in the attic. Both have 
their advantages and have attained a re- 
markable degree of efficiency. As in the out- 
door type, originality is required in. many 
cases to cope with the specific circumstances 
involved. In all cases they should be well 
insulated and kept clear of metallic obstruc- 
tions. Stranded loop antenna wire, Litz, or 
even ordinary fixture wire may be used if it is 
desired to place it behind picture mouldings 
or beneath rugs. The best method is to run 
the wire in some general direction, without 
doubling back, and isolate the far end as 
Inside antennae 
and loops may not give the desired results in 
steel frame buildings or dwellings in which 
metal lath has been used. In this case loop 
sets, or principally the loop itself, should be 
moved away from any prominent steel mem- 
ber and placed near an outside window. 
If the set calls for an indoor antenna it is 
recommended that a small outside wire be 


erected along the same plans as the usual out- 
‘door type. 


It need not, however, be as long 
or as high as the general case outlined in 
the preceding paragraphs. Fortunately, 


-even where metal lath is used, there is usu- 


ally a dead space near the roof where an in- 
side antenna may be swung for the roof 
itself is seldom metal. 


GROUND CONNECTIONS 


Inasmuch as antenna and ground systems 
are usually spoken of as one unit, a few re- 
marks on the latter may be considered proper. 
Grounds should be the best you are able to 
make. A ground to a cold water pipe is 
preferred to one made to any other piping in 
the average home. A copper plate or screen 
sunk in a cistern, well or creek bed makes an 
excellent ground where such is available. Sur- 
faces should be polished and the connection 
made in the best manner possible. 
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Anyone contemplating the erection of an 
outdoor antenna should consult their dealer 
on the matter of Fire Underwriter’s Rules 
governing the size of leadin and ground 
wires, lightning arresters and _ protective 
grounds. Some cities also place additional 
restrictions on outside wires. 

The leadin, whether from an outside or 
inside antenna, should run directly to the 
set and be properly insulated at any point 
where it would come into contact with the 
wall or other foreign obstacle. This, of 
course, is one of the determining factors in 
the proper placing of the set. Furthermore, 
the leadin, and antenna. too, should be 
taught to prevent swaying, and the former, 
in the case of outside installations, should 
be kept free from the building above its 
point of entry. Both leadin and ground 
wires should be scraped clean and tighly at- 
tached at their proper binding posts. 


CHECKING UP YOUR SET INSTALLATION 


After making sure that all batteries have 
been properly connected, the tubes may be 
inserted in the sockets, the reproducer at- 
tached and the set placed in operation accord- 
ing to the manufacturer’s instructions. If, 
when these preliminary matters have been 
looked to, you do not get results, recheck 
your installation before calling in the dealer 
from whom you purchased the set. In nine 
cases out of ten the trouble lies at some point 
that has been overlooked in the original set- 
up. Do not make the mistake of dissecting 
the set or calling in some self-dubbed radio 
engineer who professes to know more about 
the set than the manufacturer who produced 
it. It will be found that a headset will as- 
sist materially in mastering the fundamentals 
of tuning as it accentuates sounds more than 
the average reproducer and enables one to 
learn the characteristics of all inherent noises. 
After a short time it will become quite easy 
to select many of the larger stations using the 
reproducer in place of the headset and as the 
senses become more acute the list of stations 
will enlarge proportionately. A headset is 
always a handy device for getting the last 
ounce of work out of the set on an extremely 
weak signal or for checking the set in case of 
trouble where it is not desirable to disturb 
other occupants of the room. 


CARE AND OPERATION OF TUBES 


In considering the matter of proper opera- 
tion there are a few very important don’ts 
that are worth mentioning. Do not crowd 
the set by working the filaments of the 
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tubes above the point on the rheostat scale 
marked by the manufacturer. “This will not 
only destroy the tone quality but shorten 
the life of the tubes materially. If your set 
has a volume control that will, when ad- 
vanced too far, cause the set to howl and 
squeal, keep that volume control at all times 
below the critical point. Practice will en- 
able you to advance it to the sensible limit 
without oscillation and the program will be 
more enjoyable to your own group and to 
the set owners in your immediate neighbor- 
hood. 


RADIO RECEIVING SET A DELICATE 
INSTRUMENT 


A receiving set today has become a musical 
instrument of much the same nature as a 
phonograph and the primary consideration 
has been one of tone rather than enormous 
volume. If more volume is desired see your 
dealer before overloading your tubes with 
your B Power Supply Units or excess B 
battery voltage, thus destroying tone quality, 
tubes and reproducer unit. When weather 
conditions render reception difficult give the 
set and its accessories the same consideration 
you would give your automobile if it were 
resting in eighteen inches of loose gravel. 
With proper care in operation and a reason- 
able knowledge of the fundamentals of main- 
tenance a radiophone receiving set may be 
made to give its owner an inestimable amount 
of pleasure the year around. 


UPKEEP OF THE SET 


Assuming that the installation has been 
made and the set has performed its function 
properly over a reasonable period of time we 
may expect that it will require some attention 
as does anything else in life. “Tubes will 
become inactive after a long period of use, 
batteries will run down, and even the antenna 
may suffer from a long winter outdoors. 
Such are the things we should learn to care 
for if we are to enjoy the utmost satisfac- 
tion from our receiving set. It is a good 
idea, therefore, to occasionally check these va- 
rious units and not wait until the entire 
installation goes to pieces through lack of 
attention. ‘The old adage, “‘an ounce of pre- 
vention is worth a pound of cure,’ applies 
in its truest sense to a receiving set and its 
supplementary equipment. To explain in 
detail the methods of going about such a 
matter on each of the various characteristic 
types of set installations would be a lengthy 
and difficult task but these details may be 
somewhat generalized for the sake of brevity. 


If reasonable attention is given to mainte- 
nance of equipment a receiving set seldom 
goes “‘dead”’ instantly. A warning usually 
presents itself in one of many ways depend- 
ing upon the type of set and accessories. The 
signal strength may fall off gradually or the 
set become unstable and hard to handle. The 
tone quality may become fuzzy and lose its 
character, the tuning may become broad, or 
in the extreme case the set may refuse to 
function at all or cease to function in the 
midst of a program. 

The antenna and ground systems should 
be inspected at least once a year and if the 
antenna itself is badly discolored from corro- 
sion it should be replaced. All connections 
in this system should be brightened and re- 
placed. Lightning arresters should be ex- 
amined for short circuits or leaks due to 
accumulation of particles of soot and dirt. 
If these things have been properly cared for 
and any of the aforementioned symptoms 
show themselves you may rest assured that 
the trouble is within the balance of the ap- 
paratus. 

If you are using a B Power Unit the 
chances are pretty good that the difficulty is 
not lack of proper voltage from that source 
so the storage battery or its equivalent should 
be the next consideration. If increasing the 
setting of the rheostat results in a slight in- 
crease in signal strength one may be even 
more certain that the difficulty rests in the 
“A,” or filament, circuit. 


CHECKING OVER A DEAD SET 


If both “A” and “B” batteries or them 
substitutes are in proper condition attention 
should be directed to the tubes. The “‘C”’ 
battery should be replaced once a year for 
only in rare cases will down short of that 
time. In cases where the set goes dead sudden- 
ly the tubes should be the first to receive atten- 
tion after the battery switch has been placed 
on the off position and all appurtenances con- 
nected to the electric light circuit disconnect- 
ed therefrom. All tubes should then be re- 
moved from their sockets and arranged upon 
the table in the order in which they were 
used in the set. The batteries and other 
current supply devices may then be reconnect- 
ed to the set and in doing so the operator 
should note any excessive sparking when 
contacts are made. Such excessive sparking 
would indicate that some connection has be- 
come loosened resulting in a short circuit or 
\that some one of the instruments within the 
set is defective. Do not mistake the con- 
denser discharge that always accompanies 
the opening of a B battery circuit as exces- 
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sive. If nothing out of the ordinary is dis- 
covered when connecting these devices back 
into the circuit set the rheostat at minimum 
and place one tube after another into one 
of the sockets (preferably one to which the 
filament voltage is varied by the rheostat for 
in many cases automatic devices are used on 
audio frequency amplifiers and other non- 
critical tubes) and turn on the filament 
switch. If the tube does not light at all, or 
lights to abnormal brilliancy, it may be as- 
sumed to be defective and should be tested 
before replacing in the set permanently. It 
is a very sensible precaution to have one or 
two extra tubes on hand to meet emergen- 
cies. In fact, all tubes should be taken to 
your dealer for a semi-annual check up. For 
a slight charge he will mark the tubes accord- 
ing to their respective merits which will en- 
able you to approximate the life remaining 
in them. [If all tubes light normally in this 
test we have progressed as far as possible 
without the aid of a tube tester. We know 
that our antenna and ground are in good 
shape and properly connected to the set. We 


| have tested all batteries and examined their 


connections to make sure that everything 
is intact. We assume that the B Power Unit 
is working, this being necessary in view of 
the laboratory instruments required to test 
it, and all tubes light to a normal degree of 
brilliancy. The next move is to call your 
dealer and ask for his serviceman’s assistance. 
Here again let me caution against the self- 
dubbed engineer. Because your watch runs 
slow you do not trust it to your neighbor's 
ingenuity simply because he says he knows 
all about it. Most radio sets are far more 
expensive than watches and, in the hands of 
a novice technician, equally as liable to ruin. 

As stated, we assumed that the B Power 
Supply Unit was operating but your dealer’s 
serviceman will examine it and make cer- 
tain for sometimes even such devices will 


need attention. He will also repair the set 
if necessary and the entire expense will be 
far less than it would have been had an in- 
experienced person attempted to remove the 
trouble. Cases are rare where the set itself is 
found to be defective, whence, the procedure 


outlined will invariably bring the difficulty | 
to light and enable the owner to.make his : 
own adjustments at the bare cost of battery 


or tube renewal. 


KEEPING UP YOUR SET WORTH THE 
EFFORT 


If the material contained in this, and other | 
articles in this booklet, is studied conscien- ' 
tiously and sensibly applied the enjoyment : 
received from your radiophone receiving set 


will be greatly enhanced. 


and one has a world of enjoyment at his 
finger tips. 


sired station. 
your receiving set what an unlimited library 
of records would be to your phonograph. 
Another matter which should not be over- 
looked is the fact that, after all, if it were 
not for the broadcasting stations and the 


artists who supply them with the material 


to broadcast, all of our modern receiving 
equipment would be of no avail so we 
should take it upon ourselves to express our 
appreciation of their efforts.. Brief communi- 
cations now and then to various stations, 
complimenting them on their programs, sug- 
gestions, and a sign of interest in the station’s 
activities will do a great deal toward contin- 
uing this great medium of the age. 


the training of radio service men. 


Mr. Schweiso represents the Bremer-Tully Manufacturing Co., one of the 
foremost manufacturers of radio equipment. 
the Educational Committee of the Northwest Radio Trade Association, who 
are sponsoring a course at Dunwoody Industrial Institute, Minneapolis, for 
He is well qualified to advise users how to 
properly install their sets and keep them working. 


Mr. Schweiso is also Chairman of | 


A good receiving 
installation, a working knowledge of its care. 
and operation to insure constant efficiency, : 


Build up an authentic log of : 
all stations received and keep it up-to-date : 
for reference so that when your favorite. 
artist is unexpectedly announced in the eve- : 
ning paper you can immediately get the de- : 
An up-to-the-minute log is to. 
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Batteries 


BY GEORGE H. RIEBETH 
FRENCH BATTERY CO. 


The acid or moisture necessary to secure 
the full amount of electrical energy from a 
dry cell battery is placed in the battery be- 
fore it is sealed. Should these batteries be 
placed near a radiator, battery charger or a 
very dry or hot place and cause evaporation 
of the moisture in the cells, the battery will 
not render full service. Each individual dry 
cell, regardless of size, is rated at 1% volts. 

There are three types of dry cell batteries 
made for radio service: 


DIFFERENT TYPES OF DRY BATTERIES 

A BATTERY: The purpose of the “A’’ 
battery in the radio set is to heat the filament 
in the tube to the point where it will expel 
sufficient electrons to permit the “B”’ battery 
to function. It has no other purpose. Dry 
cell ‘‘A’’ batteries used with tubes made for 
that purpose, are a great convenience and 
comparatively economical where electrical 
current is not available for charging storage 
batteries. 

BeBATTERY*? The (Bsbattery: tur 
nishes the electrical energy which actuates the 
Joud speaker or phones of the radio set. 
Without the “‘B”’ battery the radio set would 
be dumb. . Through the wonderfully delicate 
control of the grid element of the tube on 
the electron flow from filament to plate, 
the ‘‘B’’ battery energy is released in modulat- 
ed trains corresponding exactly to the sounds 
introduced into the transmitter at the broad- 
casting station. The amount of “B’’ bat- 
tery current used is partially determined by 
the amount of voltage used on the filament 
of tubes. Excessive filament heat will cause 
excessive demand on the “‘B”’ batteries. The 
dry cell type of “B” battery is commonly 
used because voltage is the big factor and 
it is more economical and convenient to as- 
semble the number of cells necessary to fur- 
nish the required voltage with this type of 
battery. 

C_ BATTER A~ Ehes Cy thatterys pats 
a negative charge on the grid of the tube, 
thereby forcing it to operate with more clar- 
ity and less distortion, at high “‘B”’ battery 
voltages. The negative voltage imposed on 
the grid also reduces the amount of current 
taken from the ““B”’ battery to approximately 
one-half the amount which would otherwise 
be taken out. 


INFORMATION RELATIVE TO “B” BATTERY 
SERVICE 
Approximate service to be secured from a 


standard size “‘B’’ battery, 45 volt, retailing 
at from $3.75 to $4.00, when used WITH- 
OUT A “C’”’ BATTERY, and operating a 
set with five No. 201-A tubes: 


67% Volts .. ..200 hours 
90---'Volts.....4.41 2 GRours 
135° = Volts. ..:. -.4° 60* hours 


Approximate service to be secured from a 
standard size, 45 volt ‘‘B’”’ battery, when 
used WITH A “‘C’’ BATTERY, operating 
a set with five No. 201-A tubes: : 


67% Volts .... 425 hours 
90... Molts’<_... . 350 Bourse 
135 Volts . .... 280 hours 


An extra large “‘B’’ battery, 45 volt, re- 
tailing at $4.75 to $5.50 will give about 
80% more service than the standard size 
battery. The average five tube set operated 
with 90 volts of “‘B’’ battery, and WITH- 
OCP Are Gs BATTERY, requires from 24 
to 34 milliampere * ‘B”’ battery service. 

A standard size “‘B’’ battery delivering 15 
milliampere per hour of service will render 
a total service of about 235 hours. An extra 
large “‘B’’ battery delivering 15 milliampere 
per hour of service will render about 430 
hours of service. A standard size “B”’ bat- 
tery should not be used on a set requiring 
more than a 15 milliampere service. 

Some of the better known radio sets using 
90 volts of ““B”’ batteries have, within the 
last year, reduced the “‘B”’ battery current 
demand from 25% to 334%%, without re- 
ducing the volume and efficiency of the set. 
There will be further developments along 
this line to improve “‘B”’ battery service. An 
extra large “‘B’’ battery will operate a set 
drawing 10 milliamperes, about 700 hours. 
A receiving set made to operate on 90 volts 
of ‘‘B” battery should work efficiently on 
those batteries until batteries have reached a 
voltage of from 65 to 68. Receiving sets 
using a small amount of “B”’ battery cur- 
rent will operate at a correspondingly lower 
voltage. 

SOME THINGS YOU SHOULD KNOW ABOUT 
“B” BATTERIES 

All “B”’ battery connections should be 
firm to give good service. If connections are 
not firm a set may be noisy. 

If the connections between individual cells, 
that make a “B”’ battery, are not firmly 
soldered, a ‘‘sneak leak’’ may develop and 
cause a noisy battery. Great care should be 
exercised in connecting ““B’’ batteries together 
and with the receiving sets. If the wrong 
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connection is made and the battery is short 
circuited for a period of ONE MINUTE, the 
“B”’ battery will discharge during that ONE 
MINUTE the amount of current that would 
service the average set for ten hours. 

The condition of the tubes have a great 
deal to do with the cost of ‘“‘B’’ battery serv- 
ice. Dry cell tubes UV-199 and C-299 are 
made to operate most efficiently at 3 volts. 
The initial voltage of a dry cell ‘‘A’’ battery 
to service these tubes is 444 volts. The rheo- 
stat is used to regulate the voltage. Should 
the tubes be operated at the full 4% volts 
they will lose their efficiency within a short 
time, and in addition, an excessive amount of 
“B”’ battery current will be used. A 201-A 
tube is made to operate most efficiently at 5 
volts; should much heavier voltage be used 
for some time the tubes will lose their effi- 
ciency and at the same time an excessive 
amount of “‘B”’ battery current will be used. 

The radio set should have a voltmeter to 
show the amount of “‘A’”’ battery current be- 
ing used on the tubes to guard against 
paralyzing the tubes with excessive voltage. 
A uniform voltage of “B’’ batteries is essen- 
tial for good radio reception. 

Standard makes of batteries, distributed by 
reliable jobbers and dealers, which are scien- 
tifically made, will produce better radio re- 
ception at a lower cost. 
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DOERR-ANDREW/ & DOERR 


24 N. Third St., Minneapolis, Minnesota 


'__THE “GREAT VOICE” IN RADIO— 
Embodying the Greatest Achievement in Radio Engineering 


“SINGLE DIAL CONTROL” 


The Turn of a Single Dial Makes You Master of the Air 


See the MAGNAVOX TEST TABLE on display at the \ 
Radio Show. This Test Table in our Service Department, 
the first and only equipment of its kind in the northwest, 
insures accurate and efficient service on sets and speakers 
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Ask for Our 1926-27 Radio and Phonograph Catalogue 
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Reputation Alone Would 
Sell the Splitdorf 


Built by a nationally known 
electrical equipment manufac- 
turing institution with a suc- 
cessful manufacturing record 
of more than half a century. 
Distributed (wholesale) by a 
jobbing house—pioneers of the 
Northwest — who are_ estab- 
lished more than half a century. 
But—the enormous sales of 
| the Splitdorf are due to repu- 
II tation—plus. 
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The Splitdorf reproduces musical tones—the entire scale—with 
absolute fidelity. It places you within the presence of the artist. 
From whisper to ball room volume, the reproduction is perfect 
whether on low or high wave length. 


The Splitdorf Super-Power switch (an exclusive feature) gives 
the listener complete command and control over all wave 
lengths, high or low. 


Receivers of incomparable beauty; an outstanding achievement 
of the cabinet maker’s craftsmanship. Built of American walnut. 
Model RV-580 Splitdorf Receiver. Five tubes. Two-tone wal- 
nut cabinet with sloping metal panel of dark brown crackle 
finish. Vernier dials. Super-power switch. Dimensions, 28x11 
x914 inches higheemeess +. wera ee eT ACS oc List $80.00 


Model RV-695 Splitdorf Receiver. Six tubes. Two-tone wal- 
nut cabinet with sloping metal panel of dark brown crackle 
finish. Vernier dials. Super-power switch. Dimensions, 22x 
12 34ecl Ot dinches. Siig hieneebrecer tte < ale. 28 ets, slaroke obetees List $95.00 
Model R-560 Splitdorf Receiver. Five tubes. Two-tone walnut 
cabinet with straight-down metal panel of ebon-crackle finish. 
Standard dials. Rimensions, 26%x9%4x8™% inches high.List $60.00 
Splitdorf Cone Speaker. Super volume and tone. Of beautiful, 
soft, dull gold finish. Stands. 19 inches high. Can be placed 
on table, “mantel, etc.; is also equipped with silk cord for 


hanging against walle’... peices ius eee a List $25.00 
Model C-215 Splitdorf Console. Equipped with model RV-695 
Receiver. Console of two-tone walnut. Beautiful_in design. 


Substantial in construction. Elaborately carved. Dimensions, 
3214x174%x44y4 inches high. Has built-in speaker. Two bat- 
tery ‘Compartments, Wits, 9OMIDS.a.- cs sceneries ian List $215.00 
Model C-200 Splitdorf Console. Equipped with model RV-580 
Receiver. Otherwise same as Model C-215 Console described 
WDOVES ee. eae e Sg BO aR SEE ae ote SA eta Meccan List $200.00 


‘THE WILLIAMS HARDWARE CO. 


WHOLE risuroRs =" MINNEAPOLIS 


Phoenix Garage, 
746 Adams St. N. E. 
North Side Battery Station, 
1800 Washington Ave. N. 
Rainville Furniture Co., 
216 East Hennepin 
Albrecht, Rodine Co., 
2221 Central Ave. TiS otherst 


DEALERS. Write, phone or wire us for the Splitdorf franchise. Quick 
action will mean the biggest and most valuable radio business in your com- 
munity. 


SPLITDORF DEALERS IN MINNEAPOLIS 


Knaeble & Scherer, 
513 Plymouth Ave. 
Pearson & Swenson, 

609 West Broadway 
White Wander Furn. Co., 
2727 East Lake St. 

Findley Electric Co., 


SPLITDORF MEANS RADIO SUPREMACY 
THERE’S FAME IN THE NAME 
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Annual Convention Program. 


Noon-day Luncheons for Radio Distributors will be held at the Nicollet Hotel, 
EcAnGion yoo 2; hor. in 
(‘Tentative program subject to change. ) 
MONDAY “SEPTEMBER. 27. 1926 
12:15 P. M. George H. Riebeth, president N. W. Radio Trade Association, 
presiding. 
Opening Address by C. Reinold Noyes, Noyes Bros. % Cutler, 
[nc., St) Pawl Minn. 
“How We Can All Work Together,’ by Harold W. Wrape, 
president of Federated Radio Trade Association. 
eer omO ry teed EMBER 28,1926 
12:15 P. M. Harry P. Smith, first vice-president N. R. T. A., presiding. 
“Radio Broadcasting Conditions in Northwest,’ by Prof. C. 
M. Jansky, Jr., University of Minnesota. 
“New Developments in Radio,’ by R. V. Sutliffe, Radio Re- 
tailing, New York. 


VEO NE ODA Y~okP TEMBER 20" 1926 


12:15 P. M. R.E. Brinser, second vice-president N. R. T. A., presiding. 
“What Is a Radio Dealer?’’ by Paul Goldsborough, W. S. 
h Nott Company, Minneapolis, Minnesota. 

| “The Northwest Radio Market,” J. O. Maland, The Dakota 
| Farmer and Farmstead, Stock © Home. 
_ “Hardware Dealer in the Radio Business,’ by C. H. Casey, 
| secretary Minnesota &% South Dakota Retail Hardware 
Association. 


aU RSDANG SEPTEMBER 30, 1926 
12:15 P. M. W.M. Sanderlin, third vice-president N. R. T. A., presiding. 
Geo. H. Lewis, general manager and vice-president Ken-Rad 
Radio Corporation, Owensboro, Kentucky. 
“Selling Radio to Farmers,’ by R. E. Brinser, Madison Lake, 
Minn. 
‘Co-Operation Between Radio Jobber and Dealer,’’ by H. H. 
Reinhard, Reinhard Bros. Company, Minneapolis, Minn. 
6:00 P. M. Annual Banquet of Northwest Radio Trade Association, Nic- 
ollec Hotel Ball Room. 
7:30 P. M. Annual Report of Executive Secretary-Treasurer, H. H. Cory. 
Annual Election of Officers and Directors. 
Addresses by Nationally Known Radio Men. 
Special Entertainment. 


Eimer OGd OBER sl 41976 
2715 Ma 7 JOs -Maland; secretary N. R. T::A:, presiding. 
| “Profits in Radio,’ by Carl Boyd, Reichmann Co., Chicago, 
Ill. 
“Radio Legislation,’ by H. A. Bellows, manager Gold Medal } 
Station WCCO. 
‘Choosing Radio Lines,’’ by S. Talbott, King-Buffalo, Inc., |! 
Buffalo, New York. 
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Wet Batteries 


BY M. W. McMAHON 
EXIDE BATTERY CO. 


One of the most striking advances of 
radio in recent years is the development of 
the three element vacuum tube which is 
entirely dependent for its operation upon a 
reliable source of current supply. Power 
must be supplied to heat the filament so as 
to cause it to throw off free electrons. This 
power is supplied by the so-called “‘A’’ bat- 
tery. The plate of the tube must be given 
a positive charge with respect to the filament 
to attract the electrons and form a low re- 
sistance path for the radio impulses. This 
positive charge is supplied by the “B’’ bat- 
teries. A third battery gives the grid a nega- 
tive bias and is known as the ‘“‘C’”’ battery. 

In all three cases a dependable, uniform 
supply of current is imperative and for this 
reason storage batteries have proven them- 
selves to be a dependable source of supply. 
Several devices have been tried for furnishing 
the current for radio sets, some of which have 
proven more or less successful while others 
were complete failures. In the case of the 
“B’’ and “C”’ batteries, where a compara- 
tively high voltage and small current drains 
are required, these devices have made the 
best showing, but in the case of the ‘‘A’”’ bat- 
tery, where low voltage and relatively higher 
current drains are required, the storage bat- 
tery is by far the most popular with users 
of radio sets. 


DIFFERENCE IN RADIO AND AUTOMOBILE 
BATTERIES 

In purchasing an “‘A’”’ battery the user is 
interested in the ampere hour capacity of the 
battery, its life or useful service period, its 
price and appearance. When radio first be- 
came popular many battery manufacturers, 
who were making batteries for automobile 
use, immediately placed them on the market 
for radio use. The service which is demand- 
ed of a radio battery is entirely different from 
that of an automobile service, and while the 
automobile battery will operate a radio set, 
it is not as satisfactory as a battery which 
is designed for radio service. The principal 
difference in the two batteries is the thick- 
ness of the plates and separators. Other 
things being equal, the ampere hour capacity 
of the battery depends on the amount of ac- 
tive material in the plates. In an automobile 
battery, where extremely high discharge rates 
are necessary in order to crank the car, there 
must be a considerable amount of active 
material exposed to the electrolyte. For this 
reason an automobile battery which has good 


cranking ability is made up of a larger num- 
ber of thin plates. A radio battery’s work is 
entirely different as it is called upon to dis- 
charge its capacity over a long period of time 
at comparatively low discharge rates. A 
battery designed for one class of service is 
not suited to the other. When buying a 
radio battery, therefore, the user of a set 
should be sure that he is buying a battery 
designed for radio service. 


RELIABLE TYPES OF STORAGE BATTERIES 

How is the purchaser to know whether 
representations of the battery capacity are 
correct? Unfortunately it is rather difficult 
ifor the average purchaser because of the un- 
scrupulous tactics of some manufacturers 
such as were exposed in the February, 1926, 
Bulletin of the National Better Business Bu- 
reau. These deceptions take the form usually 
of building a battery with an appearance in- 
dicating more plates than are actually used, 
the space being filled up with acid and separa- 
tors. 

This deceptive appearance is accomplished 
by using a massive case with square corners, 
high handles and thick walls; in fact a case 
altogether out of proportion to the class of 
service. Ihe only way to play safe and get 
true value for your money in a radio battery 
is to buy the product of a trustworthy manu- 
facturer from a trustworthy dealer, and see 
that the battery is plainly marked either as 
to capacity or type. On most of the bat- 
teries were deception is practiced, care is taken 
to avoid definite information on the battery 
as to size and capacity so as to avoid legal 
difficulties in connection with the verbal 
mis-statements usually made with that type 
of battery. 


RULES FOR THE PROPER CARE OF 
BATTERIES 

Battery service stations are so common 
now days that there is one or more in nearly 
every community. These battery stations all 
over the country are for the most part fully 
equipped and operated by expert battery men, 
and are at the service of the radio fan. For 
the benefit of those having their own charg- 
ing facilities full instructions are included 
by most manufacturers with the batteries. 


The rules for the proper care of a battery are 


very simple and only three in number: Keep 
the outside of the battery clean and dry; keep 
the solution at the proper level with PURE 
WATER ONLY: keep the battery properly 
charged. This means that all so-called pat- 
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ent electrolytes and powders must be avoided. 
These have been exposed in various bulle- 
tins of the Better Business Bureau, the latest 
being August 25, 1926, and are also con- 
demned in the recent book on storage bat- 
teries by G. W. Vinal of the United States 
Bureau of Standards. It must be remem- 
bered that cure-alls are usually deceptive and 
that the laws of electro-chemistry demand 
that a discharged battery must be charged 
electrically to give service. In other words, to 
quote the bulletin referred to above, ‘‘Let 
your service station dealer diagnose and pre- 
scribe for your battery ills, as your physician 
does for your bodily ills. Give your battery 
a chance to live and _ perform and render 
service. Don’t dose it.’ 


INSTRUCTIONS FOR CHARGING 


Only direct current (D. C.) can be used in 
battery charging and where the available 
source of power is in the form of alternating 
current (A. C.), a rectifying device must be 
used to change the power from A. C. to 
D. C. Many makes of devices for this purpose 
are on the market and instructions for their 
operation may be secured from the manufac- 
turers. 

Charging of the battery may be done as 
frequently as may be convenient provided the 


length of the charging period is proportioned 
accordingly. Frequent charging, not greatly 
in excess of actual requirements, insures hav- 
ing the power supply for the radio set at 
full voltage and capacity. 

Many radio fans have simplified the opera- 
tion of their storage battery power plant by 
the use of one or more double throw switches. 
These switches are so connected that when 
thrown to one position the batteries are 
connected to the set, and when thrown to the 
opposite position the batteries are connected 
to the charger. 

The power units on the market are a 
combination ‘of a storage battery and charg- 
ing unit properly designed to work together. 
This combination simplifies the care of the 
battery for the user and makes its operation 
almost automatic. 


HYDROMETER TESTING 


The scale reading on gravity testing hy- 
drometers runs from 1,150 to 1,300, usually. 
The divisions are marked off as follows: 

Fully charged 1,280 to 1,300 
Half charged,,.. 1,240. to 1,250 
Discharged 1,200 

Keeping a battery only lightly charged 
or half charged will shorten the life besides 
not giving as good results on the set. 


Exide Radio Power 
Unit Model 2A 
6-Volt 


Exide 6-Volt 


ery batteries. 


Exide 24-Volt 
| “B” Battery 


RADIO BATTERIES 


DEPENDABLE, NOISELESS POWER FOR EVERY 


Getting the most enjoyment from your radio set is 
largely a matter of proper current supply. 


All the distance, volume and clearness that an ample, 
uniform supply of current gives to radio reception are 
yours when current is supplied by Exide Radio Batteries. 
There are Exide “A” and “B” storage batteries for every 
requirement and a rectifier for recharging “B” storage 


THE ELECTRIC STORAGE BATTERY CO. 


Minneapolis Branch: 
See the Complete Line at Any Exide Dealer’s or at 


Exide 


TYPE OF TUBE 


Philadelphia 


3 North 15th St. 


Radio Stores 
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STERLING ELECTRIC COMPANY 


DISTRIBUTORS FOR 


GENERAL RADIO APPARATUS 


‘RECTRON LE LIMINATOR AMATEUR WAVEMETER 


R AMPLIFIER KIT ; 
ai PW eur TRANSFORMER Range, 15 to 225 meters. Supplied 


PRICE SAS. Mass. : : ; : 
_Generat Rapio co > __Cambic with calibration curve with an accu- 
racy of 1 per cent. Price.....$22.00 


PRECISION CONDENSERS 


These Condensers Are Unexcelled 


LOW LOSS COILS 


Cover All Ranges From 50 to 900 
Meters 


“BRB” Eliminator and Power Amplifier Kit 
Includes All Parts Except Tubes 
Price, No. 395 Kit, $50.00 
General Radio 
Type 400 Rectron Power Amplifier and “B” Eliminator 


Complete, Assembled Unit. Adds Unlimited Volume to Any 
set. Price, Less Tubes.... 


Bosch Armored Radio 


The Very Last Word in Comfortable 


Radio 
The Cruiser (armored)..... $100.00 
The Famous (R. S. 16)...... 150.00 
The Amborada (armored)... 310.00 
Bosch Nobattry ...... 8, si bos00 
Concert Reproducer......... 27.50 


STERLING RADIO 


The ultimate in the low- 
priced field. Three beautiful 
models. All six-tube. 


TablesModelsa...3.22 $70.00 
Console (Model 66)... 99.50 
Console (Model 67) ...134.50 


De 


The Cruiser Receiver—Cruiser Cabinet—The 
Reproducer—The Reproducer Stand (Metal) 


STERLING ELECTRIC CO. 


33 S. Fifth St., Minneapolis 


Authorized Distributors for Bosch and Sterling Radio Receivers, General Radio, Gould 
Unipower, Radiotron Tubes and Other Well-Known Radio Apparatus 
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=a Interference 


Outside pre cuabance: Wy lat to look for and how to run them down. 


BY H. H. CORY, 
EXECUTIVE SECRETARY N. R. T. A. 


The Northwest Radio Trade Association has been 
working very effectively in the last two years toward 
the running down and elimination of a lot of radio 
interference that has raised havoc with radio reception 
in different communities throughout the Northwest. 
It has not always been possible to find the trouble 
pi get it corrected but much good work has been 
one. 


Through the organization of Listeners’ Clubs in 
many of the large cities of the territory, a complete 
check up has been affected on troublesome equipment in 
the various communities. The absolute co-operation 
of all radio set users in the community has been neces- 
sary and the association urges the organization of List- 
eners’ Clubs in all the large towns in the territory. 

There are ten classifications in the sources of radio 
interference and all are given in the present chapter so 
that those wishing to make a study of the question can 
have something to base their work on. In these differ- 
ent classifications, we mention a large number of pos- 
sible causes, however, we have found that a large part 
of interference trouble is caused by apparatus and equip- 
ment being operated or under the control of the radio 
set user himself. A careful study of these causes 
will convince you that this is the case. It is our hope 
that more users of radio sets will interest themselves 
in the running down and elimination of radio inter- 
ference as the co-operation of all listeners is the only 
solution to clearing up interference in any community. 

The ten classifications are as follows: 


‘1. STATIC 

While static and fading are natural atmospheric 
interferences of the ‘‘roller’’ or “‘grinder’’ type, no pos- 
itive means of elimination has yet been found. Loop 
aerials, low aerials, counter-poise aerials or extremely 
long aerials with no ground will bring in less static 
than other kinds. The volume of static may be re- 
duced a little by tuning. We believe that inventors 
will eventually discover some method of screening a 
set from static or means of elimination either by some 
apparatus or the use of double loop aerials. 


2. BROADCASTING STATION INTERFER- 


ENCE 


There are three kinds of interference caused by 
broadcasting stations themselves. First is the hetero- 
dyning of one station on another. Sometimes this is 
due to the fact that the wave lengths of the stations 
are too close together, so that reception from the 
station which you have tuned in is marred by a distinct 
whistle caused by the other station and vice versa. At 
other times, this is caused by the variation of the sta- 
tion from their assigned frequency. The second cause 
of interference is the broad band emission of many 
stations. It is possible for a station to send out a 
sharp tuned wave, but many stations purposely use a 
broad wave so that the local listeners have to listen 
to them. The third cause of interference by stations 
is harmonics. You will note on your receiver that a 
station will come in at two or three stations on your 


dials, unless it has a master oscillator circuit in use or 
is properly coupled. It is so simple and inexpensive 
to remedy this kind of trouble that all stations should 
be forced to do so. All three kinds ‘cited above could 
be controlled by law if we had any law. Unfor- 
tunately, we have not and that is one of the very best 
of reasons why local radio clubs should be organized 
to see that we get the proper kind of laws. 


3. COMMUNICATION SYSTEMS 


Telephones, telegraph, fire and police signal sys- 
tems. The interference set up by this class of equip- 
ment is not so very great, but there are some very 
definite kinds. Bell ringing generators used in the 
telephone companies can be heard for quite a distance 
of themselves in addition to which they feed back 
on the telephone lines which carry them into the 
homes of people. The automatic telephone system in 
some places causes trouble occasionally and otners, 
always hearing the dialing of an automatic phone in 
their own receiver. In telegraph offices more large 
batteries must be kept charged, oftentimes charging 
apparatus become inefficient and worn out and sets up 
radio interference which is noticeable. If you have 
fire or police signal systems in operation, occasional 
short circuits due to ground may occur which may 
cause trouble. 


4. TRANSPORTATION SYSTEMS 

Street railways may cause some interference from 
sparking in trolley wheel or due to a flat street car 
wheel. Cracked insulators sometimes set up trouble 
and poor bonding between rails on the road bed will 
cause interference as the car approaches and _ passes. 
Interference caused by street railways is much easier to 
check up than almost any other kind. Steam and 
electric road equipment that sometimes causes trouble 
is the crossing bell and electric block signals in the 
town. Many times temporary interference is noticed 
when a passenger train is passing through a town due 
to battery chargers under the passenger cars, or worn 
out electric fans in the cars, or short circuits on the 
lighting system in general. 


5. ELECTRIC LIGHT AND POWER 
APPARATUS 


Interference caused by power companies is divided 
into two classes—that which emanates from the main 
plant or sub-station apparatus and that which occurs 
on the lines. Loose brushes on generators sometimes 
cause sparking and occasionally rectifier tubes in use 
at sub-stations become inefficient. On the line equip- 
ment, the most frequent cause is tree limbs having 
rubbed the insulation off the electric wires and allow- 
ing the current to leak to the ground. Swinging arc 
lamps sometimes cause trouble or the improper oper- 
ating of the arc lamp. Transformers occasionally 
develop a leakage and sometimes a break may occur 
in buried conduit systems. 


(Continued on page 21) 
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Demonstration of 
Famous Zenith Bat- 
teryless Set in Booths 
Nos. 102 and 104. 


Electrical 
Radio 


Model No. 28 


$300.00 


= 
{ 
2 


No CHARGER—No ACID 


Simply Connect To The Light Socket) 
Powerand Tone Quality heretofore impossible in Radio 
Its only claim to superiority 1s by comparison with other 


sets. Come to our booth and experience the ecstacy of 
listening to the most wonderful of all Radios. 


A demonstration will convince you of its absolute exclusive- 
ness in design and assembly, with features of excellence 
which place the Zenith set far in advance of any other 
make. Made and guaranteed by Zenith Radio Corporation. 


Hall Hardware Gompany 


MINNEAPOLIS, MINNESOTA 


Distributors for all of Minnesota and Northwestern 
Counties of Wisconsin. 
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(Continued from page 19) 


6. RADIATING RECEIVING SETS 
These have become known as ‘bloopers.’ A 
blooper is a regenerative receiving set having no radio 
frequency tube between its detector tube and the an- 
tenna. The improper tuning of the tickler coil 
allows the feeding back of the regenerative wave direct- 
ly onto the antenna which throws it off exactly as a 
broadcasting station does. You hear a loud squeal 
or squawk as the person who owns the blooper set 
turns his dials around. This kind of sets are causing 
all kinds of trouble and radio clubs should discourage 
the use of this type of set and persuade people to buy 
other kinds if possible. Eventually we hope there will 
be legislation against the manufacture and sale of this 
kind of sets as they are certainly a public nuisance. 


7. DEFECTIVE RADIO SETS AND EQUIP- 
MENT 


A great many kinds of interference that shows up 
are caused by some trouble in the man’s own set. 
Here are some of the causes: 1. Rundown “‘A,”’ “‘B,”’ 
or ‘“C”’ batteries. 2. Rundown vacuum tubes. 3. 
Broken transformer windings. 4. Contact between 
condenser plates. 5. Contact between terminals on 
jacks. 6. Loose sliding contacts on rheostats or poten- 
tiometers. 7. Loosely connected or worn-out head 
phones or loud speaker. 8. Interference of fields due 
to setting of coils. 9. Loose connections or broken 
wires of any kind. 10. Audio frequency howls due 
to resonance in the amplifier circuits. It behooves 
everyone to check over his own set before turning in 
any public complaint on interference. 


8. AMATEUR RADIO STATIONS 


The senders of code a while back used to cause 
quite a bit of trouble by sending at the time other 
broadcasting stations were on, but now that they 
have found that their most efficient wave length is 
about 45 meters, you very seldom hear an amateur 
code operator. 


9. SHIP RADIO STATIONS 


In some parts of the United States, especially along 
the sea coast, a great deal of radio interference is 
caused by the code stations on board foreign ships, as 
these stations are licensed on wave lengths which 
sometimes interfere with our own schedules. 


10. ELECTRICAL APPARATUS IN HOME OR 
COMMERCIAL USE 


Probably the largest percentage of causes of radio 
interference is the electric equipment in the homes, 
factories or offices of radio users themselves. Appa- 
ratus that causes trouble are such things as fans, vacuum 
cleaners, dish-washing machines, mangles, oil burn- 
ers, washing machines, coffee grinders, meat grinders, 
sign flasher motors, refrigerator motors, sewing ma- 
chines, massage vibrators, drink mixers, phonograph 
and piano motors, hair dryers, hair clippers, milk sep- 
arators, battery chargers, violet ray machines, lighters, 
heating pads, soldering, curling and waffle irons, 
percolators, water heaters, toasters and, in fact, any- 
thing electrically operated that is in use. Further- 
more, the loose connections in wall receptacles or heat- 
ing iron plugs will cause as bad interference as any- 
thing else. The first thing that everyone should do, 
who is having radio interference, is to turn on the 
interference in the radio set and then pull off the light 
switch for the whole house to see if the trouble stops, 


and then test each electric piece in the house. Com- 
mercial apparatus that sometimes causes trouble is sign 
flashers, mercury arc rectifier tubes, farm lighting 
plants, elevator motors and doctors’ X-ray machines. 

The hopeful part of all radio interference is that 
there is no radio interference which cannot be located, 
run down and eliminated. You cannot do it alone by 
having a large sum of money appropriated to do the 
job, you must furnish man power for the checking 
up of the area covered by the interference and the 
locating of the exact cause by either an exploring 
coil on the end of a fish pole attached to the radio 
or a direct finding loop aerial set. Results do not 
come quickly and you sometimes have to work a long 
time. 


Generally, you are able to secure the greatest co-oper- 
ation and assistance from all public service companies 
and from the city water and light boards and engi- 
neers. Where this co-operation cannot be obtained 
the radio club can be of greatest use by having a large 
committee make a definite appointment with the offi- 
cers whose co-operation you are trying to secure and 
simply bring a great deal of pressure to bear on these 
men and get them to co-operate with you. Single 
users of a radio set can get nowhere with a large com- 
pany in making an individual complaint. There 
must be a big, strong organization behind a real com- 
plaint to get action. . 


The local newspapers must also be sold on the idea 
of assisting radio listeners to get their rights and the 
local papers can be of the greatest assistance in the 
world in helping the radio listener. 


The Northwest Radio Trade Association is spon- 
soring and advising the organization of radio listeners’ 
clubs in every city in the Northwest, to do the things 
outlined above. These clubs are invited to affiliate 
with the Northwest Radio Trade Association, to se- 
cure the benefits of its wide experience in the promo- 
tion of the radio art. No financial aid is required 
by the association for the affiliations of the local clubs. 
It advocates a yearly dues per member of $1.00 or 
$2.00 apiece, this money to be used entirely in the 
local city for the cleaning up of interference troubles 
and the purchasing of proper equipment. The N. R. 
T. A. does not believe in local clubs paying a large 
sum of money to the so-called National Associations 
of Listeners as in the management of these associations 
will be found to be privately organized companies, 
playing on the ignorance of people as to what they 
should really do to help themselves. The only return 
which the N. R. T. A. expects in any way is that 
the radio dealers of the town hold an active mem- 
bership in the N. R. T. A. so that the proper con- 
tact can be maintained with each community and the 
work carried on. 


The only piece of corrective apparatus for radio 
interference that we know of that is on the market 
at present is the Cook Radio Clarifier. This is a 
little square box containing pieces of apparatus con- 
sisting of choke coils, condensers, resistances and fuses 
which you can hook right across the terminals of any 
offending piece of electric equipment. It has stopped 
the trouble in a great many cases. The clarifier 
lists for $10.00 each. You can buy separate con- 
densers, choke coils and resistances and make up your 
own apparatus, but the time and trouble to do this 
is very often much more than the cost of the above 
mentioned article. 


The attached interference complaint form is used 
quite extensively by the N. R. T. A. It consists of 
24 questions which the interference complainant has to 
fill out. It is then turned over to the Interference 
Committee who runs down the trouble and attempts 
to eliminate it. 
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This is a free RADIO INTERFERENCE SERVICE maintained by the NORTH- 
WEST RADIO TRADE ASSOCIATION. We are making a thorough survey of the 
Radio Intereference problem and trying to eliminate what trouble we can locate. “This 
is expensive work and each personal call costs us about $2.00, so please cooperate by be- 
ing sure first that the trouble you have is not in your own set or equipment. We 
cannot promise when we will call on you, but will arrange appointment by telephone 
ahead in most cases. Do not report anything over ten days old. These complaint 
forms are found in the stores of our members only. 


DON’T: FILL OUT BLANK UNTIL. YOU,, HAVE GONE, HOME ATs 
CHECKED OVER THE QUESTIONS ON YOUR OWN SET; 
ANSWER THE FOLLOWING QUESTIONS 


rece 


teeManufacttirer’s name? on" set. Sees oe Number and type of tubes........ 
2, ~Boughtstubesue se Faure Last™tested or rejuvenated. .. 2 =e. ae 
3. Do your tubes flicker when tapped gently?...... Are they tight in socket?...... 
4. Does your set re-radiate and interfere with other sets! ....\. 2 4. -s 
5. Have you tightened up all inside and outdoor connections lately?............... 
1 6: ‘Tyypetof sbattertes used tmmAn, epee Bess 2) dal Re Re Be ©...) ee 
f 7.- When did you buy or*techarge them! A wi eat eee a G.. pee 
8. Date and reading of last voltmeter tests on batteries? A...... By. bee Chk dc Me 
9. To what is your ground wire fastened?.......Soldered or clamped on?....... 
Ls 10? Actial’ heroine 8 ength 9°) Me Parallel to: othet wirest. .2... .< eee 
Pio “ls leadin' separstes witen. ae eee Is it insulated and tightly soldered?....... 
12. Is aerial insulated from all trees, ground, houses,.etc.%. 2) so. yer 4s ee 
13. Is it fastened to telephone or electric light poles or cross over their wires?......... 4 
i 14. With aerial and ground wires disconnected and their binding posts connected with a 
wire, do you still get the interference?...... What time of day or night do you 
Neathity joes See eek eee 
15. What do you think 1s causing’ interference im your set?’ .... . .. eee 
: 16. Does the time and character of interference indicate what the cause might be? 


17. Does the interference hum, hiss, roar, squeal, tap, buzz, crash, surge or seem to accu- 
mulate and discharge? 


18. About what wave length does it come in loudest?.....How many points on your 
dial-daes It COVerE ds tet ech 5 tym oo ok Aaa a. 
i 19. Is it continuous or at intervals? . ....oteady. of intermittent: . a 


ole te ter tee fee) er 


eee eye) wrt .athe ty © . 


22. Any electric socket, switches or fixtures in your house with loose connections?..... 
23. Do you or anyone in your neighborhood operate oil-burning furnace, heating pad, 


ie) Vier te iste s) “Ye! “ede 8) in .6/ttee (acon 


Pa er eT OO tS SS ee i ee et a Som ce Oye ee WoO SO 0 tO IO es BG me 


24. Give names and addresses of other radio set owners in your neighborhood who are 
having the same trouble you are having. 7 ee. 


ATTES LED TO/BYRADIO DEALER s2 ae DATE2AND HOUR 
(Member of Northwest Radio Trade Association) 
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'The New Balkite Radio Power Unit 


Operate your radio set from the light socket 


The New Balkite Charger 


MODEL J. Has two charging rates. A low 
trickle charge rate and a high rate for rapid 
charging and heavy duty use. Can thus be 
used either as a trickle or as a high rate 
charger and combines their advantages. 
Noiseless. Large water capacity. Visible 
electrolyte level. Rates: with 6-volt battery, 
2.5 and .5 amperes; with 4-volt battery, .8 
and .2 amperes. Special model for 25-40 
cycles. Price $19.50. {West of Rockies $20.} 


A New Balkite “B” at $27.50 


Balkite “B” eliminates “B” batteries and 
supplies “B” current from the light socket. 
Noiseless. Permanent. Employs no tubes 
and requires no replacements. Three new 
models. The new popular priced Balkite 
“B”-Wat $27.50 for sets of 5 tubes or less 
requiring 67 to 90 volts. Balkite “B”-X, for 
sets of 8 tubes or less; capacity 30 milliam- 
peres at 135 volts—$42. Balkite “B”-Y, 
for any radio set; capacity 40 milliamperes 
at 150 volts — $69. 


Balkite Trickle Charger 
MODEL K. With 6-volt “A” batteries can 


be left on continuous or trickle charge thus 
automatically keeping the battery at full 
power. Converts the “A” battery into alight 
socket “A” power supply. With 4-volt bat- 
teries can be used as an intermittent char- 
ger. Or as a trickle charger if a resistance 
is added. Charging rate about .5 amperes. 
Over 200,000 in use. Price $10. [ West of 
Rockies $10,50. } 


Balkite Combination 


When connected to the “A” battery this 
new Balkite Combination Radio Unit sup- 
plies automatic power to both “A” and “B” 
circuits. Controlled by the filament switch 
on the set. Entirely automatic in operation. 
Can be put either near the set or in a re- 
mote location. Will serve any set now using 
either 4 or 6-volt “A” batteries and requir- 
ing not more than 30 milliamperes at 135 
volts of “B” current — practically all sets of 
up to 8 tubes. Price $59.50. 


All Balkite Radio Power Units operate from 110-120 volt AC current with models 
for both 60 and 50 cycles. Prices are higher in Canada 


FAN STEE 
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‘Radio Power Units 


Manufactured by FANSTEEL PRODUCTS COMPANY, Inc., North Chicago, Illinois 
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NICOLLET HOTEL BARBER SHOP 
| Valet Service “Hat Blocking--Manisusine 


Ladies’ Barber Shop 
MINNEAPOLIS, MINN. 


Northwest Distributors of 
Gilfillan Neutrodyne 


i Radiodyne 
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Radio Set Accessories 


WESTERN MOTOR*®SUPPLY CO. 


Minneapolis, Minn. . | 


RADIO RECEIVING SETS—also a complete line of 
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Broadcasting and The Listener 


BY H. A. BELLOWS 
MANAGER GOLD MEDAL STATION WCCO 


“Let's turn on the radio!’’ Every day 
people are saying this in hundreds of thou- 
sands of homes, because in the brief space of 
five years radio has become an integral part 
of American life. Into each of these homes, 
by the mere operation of a switch, comes a 
miracle which would make the wildest fan- 
cies of the Arabian Nights seem common- 
place, and yet, so quickly is a habit formed, 
we already take this miracle entirely for 
granted. More than that, because as listeners 
we pay nothing for what the receiving set 
brings to us, we reserve the right to grumble 
and find fault, and to wonder why on earth 
the broadcasting stations cannot provide pro- 
grams better adapted to our special moods 
and tastes. 


WHAT THE PUBLIC EXPECTS 

Let us stop and think for just a moment 
what the broadcasting station is called upon 
to do. The Gold Medal Station, for exam- 
ple, is actually broadcasting about seventy 
hours a week, and program material must 
be provided for every one of those seventy 
hours. Even so, there is harldy a fifteen min- 


ute period of silence when somebody does 
not call up indignantly to ask why the 
station is not on the air. The audience ranges 


Electrical Engineering Building, University of Minnesota. 


all the way from the St. Paul and Min- 
neapolis city people to the settlers on farms 
fifty miles from a railroad, the trappers of 
the far North, and the long-distance radio 
hounds from Maine to California. It is 
not enough to try and satisfy all these listen- 
ers by turns; each one of them feels entitled 
to just the kind of program he or she wants 
whenever the dials are set to pick up WCCO. 

Such is the problem which confronts the 
program director of almost any large broad- 
casting station. Nor is that all. The day 
has long since passed when listeners would be 
satisfied with almost any kind of radio per- 
formance; there are so many good programs 
on the air that the public has become exceed- 
ingly critical. Whether it be jazz or Beeth- 
oven, a vaudeville turn or a church service, 
the radio program of today must be excel- 
lent in quality or the unfavorable reaction 
will be prompt and vigorous. 


WHO PAYS FOR THE PROGRAMS? 
Now, quality in radio programs, as in 
everything else, costs money. From the very 
beginning, the outstanding question with re- 
gard to broadcasting has been: “‘Who is go- 
ing to pay for it?’ In many foreign coun- 
(Continued on page 27) 


and communication laboratories occupy the third floor of this building. ) 


(The University Experimental Radio Station WLB 
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N THE new set you build—or the old 
one you remodel—replace dials with 
these sensational new _ controls. 

When you turn the switch, a soft illumina- 
tion glows through the window, lending 
swifter readability to the scale, and flash- 
ing beauty to the panel. 


They fit all condensers. Mazda lamp and 
template included, at $3.50 each. Stand- 
ard equipment in the majority of this sea- 
son’s most popular circuits. Send for 
booklet. 


MARTIN-COPELAND COMPANY, 
Providence, R. I. 


MAR-CO 
{lluminated 


CONTROLS 


— 


“SERVICE-ON ALL MAKES= 


The Largest Place of Its Kind in Minneapolis With the Most Modern Facilities 
A Complete Line of Radio and Automobile Batteries 


Willard Storage Battery Company 


Factory Branch Store 
| 55 South 12th Street Geneva 9194-95 
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(Continued from page 25) 


tries the answer has been found by making 
broadcasting a government institution,, and 
supporting it by taxes on radio sets and 
parts. This is certainly not in accord with 
American tradition, and every one hopes 
that such a solution of the problem will not 
be found necessary 

At present, broadcasting is largely main- 
tained by individual business organizationy 
which use it to create general good will 
This, however, is economically just as un- 
sound as it would to be to have our news- 
papers similarly controlled. Broadcasting is 
fast becoming a public service, and it is the 
sole basis for a business in radio sets and 
parts which now amounts to more than half 
a billion dollars a year. “To keep this busi- 
ness alive, the radio stations are today spend- 
ing something like twenty million dollars a 
year for maintenance and programs. Every- 
thing indicates that this vast expense will 
increase rather than decrease as time goes on 


BROADCASTING A GOOD ADVERTISING 
MEDIUM 
The solution is apparently to be found in 
the fact that every means of communication 
which reaches a large number of people is 
a possible medium for advertising. It is 
advertising which makes it possible for you 


a 
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and me to buy a newspaper for three cents, 
less than the actual cost of the paper on 
which the news is printed; it is advertising 
which puts into our hands magazines at prices 
less than the cost of getting them from the 
publishing houses to our homes. Similarly, 
it is advertising which is giving us the best 
radio programs on the air. National adver- 
tisers, using the wire network built up by 
the American Telephone & Telegraph Com- 
pany, are giving the public radio service rang- 
ing all the way from symphony concerts to 
lessons in bridge; regional advertisers are 
providing programs fully as good as those 
on the national network. 


GOOD PROGRAMS ON THE INCREASE 


Just now radio good will advertising is 
very much on the up-grade. During the sea- 
son which is just opening, radio listeners are 
assured of far better programs than ever be- 
fore. From the Gold Medal Station, for 
example, they will receive programs which, 
in the actual sums paid to the artists, repre- 
sent more than half a million dollars. 

How long will this continue? This ques- 
tion is absolutely for the listeners themselves 
to answer. Large advertisers will spend their 
money for good radio programs just as long 


(Continued on page 29) 


Super Ball 


‘For Better Radio’’ 


Wires are to a certain extent directional 
Super-Ball is non-directional. 
lengths from every point. 
with greater clarity and volume; 


Easy to install and less costly. Lasts a lifetime 
in rain, snow 
across current cables. 


Approved Under National Electric Code and 
by National Board of Fire Underwriters 


Remember this—an 
antennae, or feelers 


New Improved 


IANTENNA 


The 
It receives all wave 
It brings in the stations 
makes a poor 


set good and a good set better. 


or ice. No dangerous wires to fall 


insect is lost without its 


Same is true of radio 


“Tt’s all in the Antenna 


Northwestern Distributors 


Reiber Sales Company 


University at Raymond 
St. Paul, Minnesota 
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Best for the Following Seven Recommendations: 


True single dial control. 5. Station numbers found for you in advance (pre- 


iP 
2. Unequalled musical tone quality. It brings in the logged). 


bass. 6. The only set with an air telephone directory. 
3. Great selecitivity and volume without sacrifice of 7. Built and guaranteed by a company with 37 years 


tone quality. ' ; 
4. Beauty of design and craftsmanship. 


Single dial, straight line condensers, exceptional tone 
quality, excellent volume and selectivity. Inclined panel 
of bakelite with gold markings. High-grade mahogany 
cabinet with lacquer finish. Has selectivity adjustments, 
loud and soft speaker switch, filament switch and volume 
control. Pre-logged, graduated both for air telephone 
directory and in meters. 


of successful electrical experience. 


DAYCRAFT 
7—7-TUBE 


This is the Day-Fan 
7 in a Daycraft cab- 
inet with built-in 
speaker. The speaker 
in this cabinet is a 
further development of 
the Day-Fan labora- 
tories and produces an 
exceptional volume 
and quality of tone. 
The tone chamber has 
a total length of 4% 
feet and the unit is 


especially designed for 
this tone chamber. | 
ists ke eee $150.00 


Daycraft 7 With Console Base 


DAYCRAFT CONSOLE BASE 
The illustration shows a Daycraft set on the new con- 
sole base which fits either the five, six or seven Daycraft. 
It is a beautiful piece of mahogany furniture with double 
: door compartment sufficient for all batteries or elimi- 
Day; ant, S-tube lists. since creticis eiiert clecketere ae $89.00 nators. It is sold separate from the Daycraft. Size, 
Dayelans! 6-tube Mistsicc pe acicsciecvete tins cm one ste baa 100.00 30 inches wide, 26% inches high, 1334 inches deep. 
Daye. Kan; “7stubeolistS acuta « slime cihiie etl cleanin 115.00 Lasts ) 20M bb 5s oie ied PE Di ee ia ne $24.50 
See Our Complete Day Fan Line of Receivers—Booth No. 126 


FARWELL-OZMUN-KIRK CO. 


Northwest Distributors St. Paul, Minn. 


rae i 7 ‘ 
| DAY FAN RADIO RECEIVERS 
The only receiver so accurately made that it is sold with a complete air telephone directory 
for finding stations. A truly single control receiver with exceptional musical tone quality. 
| | 


WE SELL RADIO ENTERTAINMENT 


| Buy a Radio Set From Findley and You Need Not Be Concerned About the 
Tubes, the Batteries, or What Not 


We Sell You the Thrill and the Enjoyment of Those Distant Programs With 


the Minimum of Tuning or Adjusting 


The Priess Straight 8 Loop Receiver 
The Concert Grand of Radio Gives the Desired Result 
LET US MAKE A DEMONSTRATION IN YOUR HOME 


FINDLEY ELECTRIC Co. 


THE BEST IN RADIO SETS, PARTS AND ACCESSOR&BS 


Our Service Men Will Call at Your Home, Examine Your Radio Installation 
and Advise What Changes Should Be Made to Obtain Mamimum Results 


Exhibit Space No. 16, 111 So. 6th St. Geneva 9291 (Six Trunk Lines) | 
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(Continued from page 27) 


as they are getting results in increased sales, 
and no longer. "To some extent, they will 
measure the effetiveness of their radio pub- 
" licity by the actual mail received, but the 
final test is the public demand for their prod- 
ucts, 


HOW LISTENERS MUST CO-OPERATE 

‘This means that two things are asked of 
the radio listener. First, letters of com- 
mendation regarding such commercial radio 
programs as he enjoys. Second, the purchase 
of radio- advertised products. This does not 
| imply, of course, that anybody is asked to 
buy goods which he does not want, or goods 
which are not intrinsically worth their price; 
it simply involves giving preference to com- 
modities which are advertised by means of 
well planned and well executed radio pro- 
grams. 

Day by day the number of radio listeners 
increases, and thus the potential effectiveness 
of radio advertising becomes steadily greater. 
The medium may, of course, very easily be 
misused, and here again the future is in the 
hands of the listening public. If a broad- 
casting station makes itself a nuisance through 
the character of its programs, through faulty 
transmission, or through its location at such 
a point that it prevents the reception of 


programs from all other stations, it is up 
to the listeners to indicate that the offending 
station is creating, not good will, but ill 
will. If an advertiser insists on broadcast- 
ing programs which give offense, it is for 
the listeners to tell him so, and thereby show 
him the error of his ways. 


THE FUTURE OF BROADCASTING 

The future of radio—or broadcasting, of. 
the radio trade, and above all of the radio 
listener—is just as dependent on what each 
radio fan does about it as the political fu- 
ture of our country is dependent on the indi-| 
vidual voter. If you and I, as listeners, want 
a million dollars’ worth of programs given 
to us for nothing every year, we can have 
them, but we cannot get them by sitting back 
and doing nothing. We must do our share 
in proving to the advertisers who are paying’ 
the bills that their messages are reaching us; 
we must write letters often enough to give 
them some idea of the extent of their audi- 
ences, and, most of all, we must let radio 
advertising have due weight with us in our 
purchases of advertised commodities. 

The broadcasting stations are eager to 
serve you; the advertisers are already spend- 
ing vast sums to give you better entertain- 
ment over the air. What are you going to 
do about it? 
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Merchandise Is Our Standard 


THE KOWFELDT CO. 


Northwest Representatives 
P2957 th Sino: 


Minneapolis, Minn. 
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11. K. M. HANCE, Director. 


Director. 


OFFICIALS 
NORTHWEST RADIO TRADE ASSOCIATION 


12. L.-A. PATTERSON, Director. 13. G. I. MORGAN, Director. 14. KENNETH A. CONNELLY, Director. 15. 
LINCOLN BOYD, Director. 16. C. C. SCHWEISO, Ch. Educational Com. 17. H. A. BELLOWS, Mgr. Gold Medal 
Station. 18. C. M. JANSKY, JR., U. of M. 19. O. F. ROTH, Show Committee. 20. L. W. COHEN, Show 
Committee. 21. B. B. DOWNS, Finance Committee. 22. M. W. MCMAHON, Prize Committee. 
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Vacuum lube 


Characteristics 


BY C. H. McCASLIN, 


STERLING ELECTRIC CoO., 
MINNEAPOLIS, MINN. 


Before discussing the operation and characteristics 
of vacuum tubes, it would be well to acquaint our- 
selves in a small way with the development of the 
detector. 

Previous to the advent of radio broadcasting as we 
now know it, wireless communcation was entirely 
carried on with the telegraph code and by means of 
spark and arc transmitters. The detectors used at this 
time were much different from our present-day vacuum 
tube, and were as follows: 

Galena, Silicon, Lincite, Bornite, Carborundum. 

Cerusite, Marconi Magnetic, Tikker. 

Tone Wheel, Fleming Valve and the Three-element 
Valve. 

Carborundum was considered the best of the crystal 
detectors as it is very rugged and its adjustment is 
quite stable. The Marconi magnetic detector was 
universally recognized as being the most stable and 
“fool-proof,”’ but it lacked sensitiveness on -short 
waves. The vacuum valve was conceded to be the 
most sensitive of the commercial detectors, but it pos- 
sessed the disadvantage of requiring complicated cir- 
cuits for best results. 

The three-element valve is a modification of the 
Fleming two-element valve and consists of a filament. 
a grid and a plate. The grid is placed in the path of 
the electrons flowing from the filament to the plate 
and acts as a shutter, opening and closing as the 
incoming alternating current signal is rectified, that is. 
the grid at one instant allows the current to pass 
through and the next instant blocks the flow, thereby 


| cutting off half of the cycle and transforming the 


energy to a pulsating direct current. In radio broad- 
casting frequencies the change occurs as often as three 
million times a second. 

Our present vacuum tube is a development of the 
original three-element valve and is fundamentally the 
same in construction and operation, although far 
more delicate and sensitive. 

At the present time there are fifteen types of vacuum 
tubes used in radio receiving apparatus and they may 
be classed as follows: 

GENERAL PURPOSE TUBES. or tubes that may be 
used as either detectors or amplifiers. 

Type 199—For 3-volt dry cell operation. 

Type 201A—For 6-volt storage battery operation. 

Type WD 11—For 1%-volt dry cell oneration. 

Type WX 12—For 1%-volt dry cell operation. 
DETECTOR TUBES— 

Type 200—For 6-volt storage battery operation. 

Type 200A—For 6-volt storage battery operation. 
POWER TUBES— ® 

Type 210—For 6 to 8-volt storage battery opera- 

tion. 

Type 171—For 6-volt storage battery operation. 

Type 112—For 6-volt storage battery operation. 

Type 120—For 3-volt dry cell operation. 
RECTIFYING —TUBES— 

Type 213—A full wave rectifier. 

Type 216B—A half wave rectifier. 

SPECIAL PURPOSE TUBES— 

Type 874—Voltage regulators. 

Type 876—-Ballast lamp. 

Type 877—Protective tube. 


Then there are the tubes which are used in the 
broadcasting stations for transmitting the output of 
the station to our receiving sets. These tubes are 
built on the same principle as are the receiving tubes, 


33 


but are many times larger and more costly. Some of 
the tubes used in the larger broadcasting stations cost 
as much as $400.00 and their life is not as long as 
that of the average tube used in a modern receiving 
set. 


PURPOSES OF TUBES 


The type 199 tube may be used as a detector as 
well as a radio or audio frequency amplifier. It is 
designed to operate on dry or wet batteries and has a 
current consumption of .06 of an ampere. 

The type 201-A is the standard storage battery 
operated tube and may be used either as a detector 
or radio or audio frequency amplifier. The type of 
filament in this tube makes for low battery consump- 
tion, high amplification and long life. 

The types WD 11 and WX 12 tubes have identi- 
cally the same characteristics and are alike except for 
their base. Designed to Operate on one cell of dry 
battery, they are very popular in portable sets. 

The type 200 is the oldest of the present-day 
vacuum tube family and has been a favorite for years 
with many who desired more sensitivity than could 
be had with the “‘hard’’ tubes. It is designed for 
storage battery operation with a current consumption 
of one ampere. 

The type 200-A is the newest member of the tube 
family, and is a super-sensitive, non-critical detector 
tube. Its plate and filament characteristics are the 
same as those of the 201-A type... It has a special gas 
content which gives it its smoky appearance. 

Without any change to the set, it can be placed in 
the detector socket of any storage battery receiver. 
The increase in volume on faint, distant signals is 
often equivalent to an added stage of radio frequency 
amplification. 

The type 210, the most powerful receiving tube 
made, is designed to provide enormous output of 
undistorted quality for the operation of the largest 
power speakers. It is also extensively used in ama- 
teur transmitters. 

The type 171 fills a place just below that of the 
210 and meets the demand of the user who desires 
more power than can be had from the ordinary ampli- 
fier tube and yet not as much power as is delivered 
by the 210. 

The type 112 is a power tube designed for use in 
the last stage of audio frequency amplifiers of stor- 
age battery operated sets. The use of this tube will 
result in a remarkable improvement in volume and 
tone quality. 

The type 120 is also a power tube, for use in the 
last audio stage of dry cell operated receivers. 

The type 213 is a full wave rectifier for use in 
certain types of “‘B’’ eliminators now on the market. 

The type 216-B, a powerful half-wave rectifier, is 
also for “‘B’’ eliminator operation and is used very 
extensively in the new electrically operated phono- 
graphs. 

The type 874 is designed to be used as a voltage 
regulator tube on certain types of “‘B’’ eliminators 
and automatically compensates for fluctuations in the 
output voltage. 

The type 876 is also a voltage regulator or ballast 
lamp and functions the same as the 874 on other 
types of radio apparatus. 


(Continued on page 35) 
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Radio Terms 


Aerial Antenna: A suspended wire for re- 
ceiving radio energy. 

Ammeter: A device to measure the flow of 
current. 

Binding Posts: Fixtures, generally of metal, 
made to receive ends of wire for electrical 
connections. 

Busbar: Thin copper wire having a square 
cross section. 

Capacity: Ability to receive or hold an 
electrical charge. 

Cat Whisker: Thin wire used in connection 
with the crystal detector. 

Choke Cotls: Coils of wire bound on iron 
cores which resist fluctuations of current. 

Circuit: The path through which current 
flows. 

Circuit, Closed: ‘The circuit which gives the 
current a continuous path. 

Circuit, Open: A circuit which does not give 
the current a continuous path. 

Circuit, Grounded: A circuit which has a 
direct connection to the earth. 

Coil: A continuous series of turns or rings 
of wire. 

Condenser: A number of thin sheets of tin 
foil laid on top of each other and separated 
by an insulator. 

Condenser: An appliance for storing elec- 
trical elergy. ‘Total capacity will be in- 
creased when condensers are placed in mul- 
tiple. “Total capacity will be decreased 
when condensors are placed in series. 


| Condenser, Adjustable: A condenser which 


has a variable capacity. 


| Core: The center of a transformer consist- 


ing of iron on which are the primary and 
secondary coils. 

Crystal Detector: A detector made of a crys- 
tal and cat whiskers to rectify oscilla- 
tions. Crystals are usually made of gal- 
ena, silicon and carborundum. 


| Current: A flow of electrical energy in a 


conducting medium. 

Current, Direct: A current that flows contin- 
uously in the same direction. 

Current, Alternating: An electrical current 
that uniformly changes its direction of 
flow. 

Cycle: A cycle is one complete change in 
the direction of flow of electrical energy. 

Detector: An apparatus that changes radio 
frequency oscillations into audio frequency 
oscillations. i 

Diaphragm: A thin metal disc in the tele- 
phone receiver which vibrates due to elec- 
trical impulses giving audible sounds. 

(Continued on page 37) 


SIGNS — 


Of All Descriptions 
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BREDE SIGN MFG. CO. 


1932-42 Ulysses St. N. E. 


i 
can) 


Official Sign Makers of 
Radio Show j 


| 
BRIGHT STAR 
RADIO BATTERIES 


cn 


‘Supreme in Every Test’’ 


tii | 


| 
THE HALL SUPPLY CO. 


253 3rd Ave. So. 
MINNEAPOLIS 


Vacuum Tube Characteristics—(Continued) 


(Continued from page 31) 


The type 877 is a protective tube for use in B 
battery circuits as a protection against short circuits 
or faulty connections which might burn out other 
tubes or transformers. 

The accompanying chart gives in detail the proper 
operating voltage and current consumption of the above 
listed tubes. 


CARE OF TUBES 

The vacuum tube is one of the most sensitive and 
delicate pieces of electrical apparatus ever devised and 
without it radio broadcasting and long distance broad- 
cast reception would not be possible. 

It is hard to realize the minute particles of energy 
that pass through the vacuum tube are rectified and 
amplified to sufficient volume to fill a room. 

A very good comparison of energy is given by a 
well-known radio engineer who says, “The total 
amount of energy received by a receiving set from a 
station two thousand miles distant during a six-hour 
program is equivalent to the energy expended by a 
house fly in crawling four feet up a perpendicular 
wall.”’ 

Your tubes deserve the best possible care and with 
the proper attention will last indefinitely. 

Do not overload them. Under no conditions use 
greater voltage on either the filament or the plate 
than those voltages recommended by the manufac- 
turer. Excessive voltage applied to a tube will shorten 
its life and many times will cause the tube to become 
paralyzed. This is caused by over-heating the fila- 
ment, which consumes the active material on the sur- 
face of the filament. 


Some types and makes of tubes may be restored to 
full efficiency when this occurs. This is called rejuv- 
enation, and the process is as follows: 


The filament is heated to just below the melting 
point for a given length of time, which allows the 
active material in the center of the filament to come 
to the surface. The filament is then put through 
a baking process at approximately its normal tempera- 
ture and the active material is firmly fixed on the sur- 
face. No plate voltage is applied to the tube during 
this process. Any reliable dealer can do this for you. 


Handle your tube with care—a sharp jolt or jar 
may not break the filament, but is quite likely to dis- 
arrange the spacing of the elements, thereby affecting 
the operation of the tube. 

Have your tubes tested regularly, or better still, 
secure a small, low-priced tester and test them yourself. 
If they are partially paralyzed and are of the proper 
type and manufacture, have them rejuvenated; you will 
be both surprised and pleased with the results. 


Lastly, let me emphasize that your tubes are the 
heart of your radio set and you should know at all 
times their exact condition. A faulty tube will spoil 
an evening’s entertainment. Purchase only good tubes 
made by reliable manufacturers and you will have the 
best results. 


A Message to Radio Dealers and 


Manufacturers 


to its care, is assured the highest form of security. 


Ny Pe on deposit with this institution, and property entrusted 
surrounded with all of the safeguards known to modern 


banking. 


The Minnesota Loan and Trust Company, the oldest Trust Com- 
pany in the Northwest, has a capital and surplus of $2,000,000 and 
resources of approximately $20,000,000. 


It is 


It is under the same stock 


ownership as the Northwestern National Bank. 


THE MINNESOTA 
405 Marquette \ 


REPRESENTATIVES: ST. PAUL, 360 Robert Street 


OAN & TRUST CO 
Minneapolis 


ROCHESTER, 1914 Second Street S. W. 


DULUTH, 510 Alworth Building 
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Wave Band Allocations 


Radio communication is going on at pres- 
ent on all wave lengths from 0 up to 3,158 
meters. In order to give the radio listener 
somewhat of an idea of the vast uses of radio 
we are giving below the list of wave band 
allocations in use some time ago: 


We 


Service 


Government CW and ICW exclu- 
sive. 


Marine CW and ICW exclusive. 


Point-to-point CW and ICW; ma- 
rine CW and ICW. 


Meters 
3,158 to 2,500 


2,500 to 1,910 
I OM Osto MeSile7, 


1,817 to 1,579 Point-to-point CW, ICW, spark; 
marine CW and ICW. 

1,579 to 1,304 Government CW and ICW exclu- 
sive. 

1,304 to 1,277 University, college and experimental 
CW and ICW exclusive. 

1,277 to 1,200 Marine, phone, non-exclusive. 

1,200 Government, CW, ICW, non-exclu- 
sive, 

1,200 to 1,091 Marine, phone, non-exclusive. 

1,091 to 1,053 Marine, phone, non-exclusive. 

1,053 to 600 Marine and coastal, including radio 
compass and radio beacons. 

600 to 545 Aircraft CW, ICW, phone and fixed 
safety-of-life stations, phone, ex- 
clusive. 

545 to 200 Broadcasting services, phone, exclu- 
sive. 

200 to 150 Amateur, CW, ICW, phone. 

150 to 137 Point-to-point. non-exclusive. 

137 to 120 £Aircraft, exclusive. 

120 to 109.2 Mobile. 

109.2 to 103.3 Relay broadcasting, exclusive. 
103.3 to 85.6 Public service. 

85.6 to 75.0 Amateur and army mobile. 

75.0 to 66.7 Public service and mobile. 

66.7 to 60 Relay broadcasting, exclusive. 

60 to 54.5 Public service. 

54.5 to 51.7 Relay broadcasting, exclusive. 

51.7 to 42.8 Public service. 

42.8to 37.5 Amateur and army mobile. 

37.5 to 33.3 Public service and mobile. 

By oy gey 510) Relay broadcasting, exclusive. 

30) to 2745% Public service 

27.3 to 25.8 Relay broadcasting, exclusive. 

25:8:to 2162) \Publiciservice: 

PAK) “Wisin  Jabireanie 

18.7 to 16.7 Public service and mobile. 

16.7 to 5.3 Beam transmission. 

DesutOn, e/a Aonateur. 

4 7.to 0 Beam transmission. 


BROTHERS 


Decorators 
FLAGS, BUNTING AND 
FLOWERS 


For Rent or Sale 


Geen) 


° 


Dykewater 5219 Minneapolis | 


Booths Built for Conventions 
Home Coming and Street Decorations 
een) 

Decorations 
By 
FILLMORE 


LIVELY AND LASTING 
FOR BEST RESULTS USE 
Operating Over 
WKBB—214.2 Metres CFDC-—410.7 Metres 
CFQC—330 Metres CFCF—410.7 Metres | 
CKY—384 Metres CFCN—-434.5 Metres | 
Owning and Operating CKCL—356.9 Metres ‘i 
Wireless Dry Cells Limited 


5.29 Seventh Street So.. Minneapolis, Minn. 


Radio Terms—(Continued) 
(Continued from page 34) 
Farad: 


Grid: A wire frame between the plate and 
filament of a vacuum tube. 


Grid, Leak: A high resistance that permits 
excess grid charges to escape from the grid. 


Ground: 
earth. 


Honey Comb Cail: A set of three coils: pri- 
mary, secondary and tickler, used for tun- 
ing. ‘The primary coil is placed between 
the other two. 


The unit of capacity. 


Eelectrical connection with the 


Hydrometer: In radio, an instrument used 
for testing the amount of charge in storage 
batteries. 


Insulator: Material that will not allow pas- 
sage of electric energy. 


Impedance: ‘Total opposition to the flow of 
current due to the resistance and inductance 
in a circuit. 

Loop Aerial: Several turns of wire wound 
on a suitable frame. 

Megohm: One million ohms. 

Microfarad: 


| Natural Wave Length: ‘The length of wave 
through which the aerial responds due to 
its Own capacity and inductance. 


One millionth of a farad. 


Potentiometer: Apparatus for varying volt- 
age. 


Primary Coil: Transformer coil which is 
connected to the source of supply. 


Rectifier: Appliance which transforms al- 
ternating current to direct current. 


Resistance: Opposition to the flow of an 
electrical current in a conductor. 


Secondary Coil: Transformer coil in which 
current is induced. 


Tickler Coil: Vacuum tube receiver circuit 
coil that transforms oscillating plate ener- 
gy to grid circuit to strengthen plate circuit 
oscillation. 

Transformer: An apparatus used to transfer 
energy from one circuit to another separ- 
ate circuit by induction. 


Variocoupler: An apparatus that varies the 
coupling between two circuits. 

Variometer: A device which varies induct- 
ance in a circuit. 

Wave Length: A distance between similar 
parts of two adjoining waves. 

Volt: A unit of electrical pressure. 


YOU wouldn’t ride 
on solid tires! Why 
abide old fashioned 
radiosP Hear the latest 
poe REA CORSEIE)”’ 


a year ahead. 


@y 
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HALL SUPPLY CO. | 
253 3rd Ave. So. | 
MINNEAPOLIS ry 

‘4 
RCA 
Receivers 
Speakers 
Tubes 
Call the 
COP(P)S 
for 
Ehs 
RADIO Suztues 
ERVICE 
Find Out About Our Year Service Contract 
L. A. COPPS 
1407 West Lake Dy 4672 
if 
ie ING ECE AL) | 
~ - = = Re 


RADIOLOG 


The 170 Most Active Stations in America 


Safety--Courtesy--Dignity 


Pick One Up Anywhere or 


Phone 
Pay GEneva 


“YOUVE TRIEDGE BAKE SS 
NOWORIDE INSTA BESTS 


JIM SHARP CAB CO. 


GEneva 5333 GEneva 5333 
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Call Dial Settings 
Letters LOCATION | 2 3 
KFUO St: Louts;. Moz¢.ay (9G. 8 os os tree Nc oe 
KSD St, Louis; Mo.aent aco cae ee ee 
KYW Chicago, | Tl). . Sa hee a ee nae 
WHA Madison «Wis acon cl tg ee ee 
WHO Des Moines; owas J.54.0.0.80 an ee ee 
WNYC New. Yorks Citygig.Bhaat eae oe ee ee 
WOAW Omaha; Nebr. 42 sa ie ee 
WJR Detroit, Michiv.. bg. ee non ee ee 
WCX Detroit; Michi vi. so. 52.406 ee) Se eee ee 
CJCA Edmonton; Altas.% creeds tase ou eee eee 
CNRE Edmonton; 7Al tase. \.ct ae ee eee ee 
CONGL Mexico" City?) ir iinccieee ey ok eo eee ee 
KLX Oakland; Calewkks. 20.4:... . SRS eee 
WIP Philadelphia} Pasty) ot ee ee ee 
WOO Philadel phias Rav. cary a Aakers ea 7 es 
WMC Memphis, Tennsis.oo5. bn ee ee ee ee 
KGW Portland Ore ser. oes een ee ee Ror oan 
WEAF New: York City. ois. 0. o0k ee eee 
WOC Davenport; owas... Wa ssoo ae ee ee eee 
WSUI lowa' City) lowa.t 24 icck = baa nee ee 
WTIC Hartford). Conny. @ peti oe ee ee eee 
WFAA Dallas; ‘Texas(c: sso eee eee eee ee 
WPAB Fort. Worth; Vexasi.>..0oce Gene eee eee 
KFI Los Arigéles,: Calif... ... sn aha eee Cee 
WCAP Washington,,DiiC.o 3 eee ee 
WRC Washington, ID)'C..: .2 3, bya eee eee 
WCAE Pittsburgh, Pas. costes ae ee ee 


There Is the Log 


ET: iO 
eee 1 AKES ks taly 
ELE THEM 
APOLLO hE GODIOR MUSIC 
The Most Radio, Dollar for Dollar, in the United States 
VISIT OUR SALES ROOM 
16 North Fourth St. 
Suite 502 MINNEAPOLIS Geneva 1879 
Wave Call Dial Settings 
Length| Letters LOCATION | Z 3 
454 KFOA Seattlom Wiashmtes So 8 oat AE os ho ks can Seta an ee 
454 KTW SAGE UE a a. 5a 5 nino ca ne eee a ee a eae 
454 WJZ INGER Weer LCS? ie ees eis ee er Pee 
448 WMAQ Chicacomll Pee As eee. chs o Mg boatiee 
448 WQJ Cg renicey Unis), ea rd a i nl 2 ined 
44] WMAF [Dyaiarnoutiln, IMEC A Se ORR Se ee ee ete ye ole 
44] WOS Hletersonn@rbyee VO. 6 one secs fe dae thsehe ees gala 
434 CFAC (Cal earn JAI... ne oe eS, 
434 CFCN Galcaiy VA tae Heres eer ee Sa PS ee ee 
434 CNRO Ottawa Ont wee eee lyin o hehe Mao a oe 
428 KPO Sanplaranciscog@alif.. 6...) s) Rees sence) cs cis aes 
428 WSB Milantan Gia werent. 65 0s bas een ncn cade. 
422 WLW Gincinnatie ONO, -o 5 << sis ER Oe CORR ne eee 
416 WCCO IMtinnesiso lis mlVlimns eens sra ee eect een aes ge ee. 
All CFCF Wiontreals Ouesaiisre. 2 costae ie eee ate 
411 GCHYC INTGntreale Ue ete nce li aie bend ols bolrace sg men ara 
411 CKAC Iv koxaxiin cea | CO Ae eve ee eg ey Cn 
411 CKCD WaATICOUNEY ss Din Osa. aot att. on. Ree 
411 CNRM Montreal § Ouest 2 wean cabins kA uo eee 
405 KHJ osm Angeles Calitics. clue cna: aa ee 
405 WIY ING WACO City cishsd deta ciate sie wistaiaw diols. gs Sate 
405 WOR ING at mI ah ia bee er che cea ih el itis dic eee 
400 WHAS MROUISVAl le WIS FA ae uek oe inane ecko Ai PORTE, SEEMS 
400 WHT Caco alll ep etet gy eieere aeatk Woe Ws aan i ter Sent cages to beh aa > 
395 WFI Ipiiladel phiamicavee. 0 ty-eun- 2 feo nS Hs 
395 WLIT Ishiladelphiateizasa cho see ees Le ies ere tay 5.2 
395 WOAI SanyvANtoniowlex as. yt 5. timo sin cot tlaebo EPSW a asec de bversdcke 
394 KFRU ISTISCOW dO laa PE ste Fae Me see, SERS eT etesed) wink 
389 WEAR Cleveland @) hiOmp wan Aerts AER IE Pe Mec omen cha. of 
389 WTAM Cleveland eObione ete eed iekten Ae ee re css 
384 KJR SHAG, \WY AG Cas eae ieee eg Pn Ne ee 
384 WMBF Mitammip each relics: pier tes canets s ctct beac bates Mens os 
384 CRhay VAS One O04 TE a 
384 CNRW Winnipeom Vian re rane tors sorel ai ees scpeeca es Hake 2 


Pa 
——— 


| 


=a 


= ee 


= 


= 


= 


on) 
eS 


| 


| 


QUALITY 
RADIO 


Let Us Demonstrate in Your Home 


Magnavox—Ferguson—Thompson 


Our Service Department Will Recondition 


Your Favorite Set at an Unusual Low Cost 


Call Geneva 1102 


RADIO EQUIPMENT 
CORPORATION 


113 South Sixth St. 
Dealers Write for Our Catalogue of 


Quality Parts, Kits and Accessories 


25c 
the 
Package 
At Your Dealer’s 


INSURE YOUR TUBES WITH 


Crowe Cable Markers 


Made of Metal—Bold, Black Markings 
Easily Attached With Ordinary Pliers 
Manufactured by Crowe Name Plate & 


Mfg. Co., 1749 Grace St., Chicago 


C. C. SCHWEISO 


237 Plymouth Bldg. Minneapolis 
Representative 


DOTSON SIX © | 
The Ultimate Radio | 


Gemco and Clear Speakers 
Van Horne Tubes 
French Ray-O-Vacs 


THE AUTOMOTIVE SUPPLY 
CO. 


RIEBETH & INGMUNDSON 
Distributors 


Minneapolis | 


NORTHEAST DISTRIBUTORS 
For the Famous 
5-Tube Set, $60.00—6-Tube Set, $70.00 


Model 20 Compact 


ATWATER 


KENT 
RADIO 


All the New Models Now on Display 
“Ask for Demonstration in Your Home— 


And Let Us Explain Our Free 
Service Plan” 


It’s Easy to Pay the Billman Way 


BILLMAN’S 


Furniture & Hardware 
2504-10 Central Ave. 
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Wave Gall Dial Settings 
Length Letters LOCATION Z 3 
380 WGY Schenectac vem Num yee cn tas tie ok els Pa es eda See ee 
380 WHAZ Suro INGRIGeeeeRr en eee eed es hts Pe Oe 
376 CKCK Revina Sask een of: atv 6 days su akc dee ae 
SY) KTHS Plot oprings Ark, ethane |. R.cA el Se, 
370 WEBH Sinica c Org ere Wes hee ayn soa 2 gore ed 
370 WJJD ica gael e me me eee. WA Se ea 
366 WDAF AC TRE NY Lek en 
366 WHB Kreansasi@i tye Viowmer tree tes Ohne, ee a 
361 KGO @a lance: Galli fae erg cs cal Ss ete ee 
361 WHN NewaorkaG itn peer Be Orkin ee OS 
357 CFCA SLoronto Ontario eae Rare eck bea el 
357 CHIC Aoi xe nigey, ONE ogee s 6s. 0 Bake ee ee 
B57 CHNC iloronto M Onteniente cchguc ne - 
357 CNRT Aes Lovalzoy, (OVS 3s. 5 c-o cae Oa ONS en 
353 WJAD Wacomiliexasmyaer pein ees | Solera Se wah es 
353 WWJ Detroit Viuch ees eee ee ee kr ee 
349 KOB States@ollese we: Mite eemates wale psc e esis as besos SOUL 
349 WEEI Bostonmel lass yapeiera: te wire Se eopwrarc r Sone y Bike asa 
345 WCBD ZAG lll | ee ER i cee eae 
345 WLS SOUN TES CLS aa i laoe 08,2, NR aS 
341 KSAC Nianhattaneicanssgey sebe eters Reo 5: ee sila, Mek 
341 WKAQ Coed) LETT a |S REE she ol canes ial rr 
341 WMCA INewiorkaGityrese an eRe 2m ae i gee ys hides ease 
341 KFAB MEIN COMING DE Me re oi van hen we 
337 KFMX INonthtielame Viren Ie Suis ale iys, « 
337 KNX Mastnngeles vCalliimare tee) Atteh ek TO. Ae ge se es 
Si) WCAL INontihela MV Linhares en Snr ee a Si we OhNG aot are 
333 WBZ SpningheldeViassyy. gee te oe ett s 7. CEE EE Ye 
326 WKRC (Chinvennrne ey Olaitan's 45-2 ) 3S 08 Be 6 a ee ee 
326 WSAI Gincinnati4 Olio mae aa. ale oe we ERS 
B22 KOA Denvers Colo eee AE cis aks Meu Lo ttaidae ele 
322 | WJAZ EAC OM MET e. oe as acre ede ee OR erage 
319 WGR BUitallo Wl Nie Ete en tat a NS 
319 WSMB INGwAO rlealis Mie aan rt we Wan Mic css ars alee ame 


HOMEPOWER “A” UNITS 


Type 1—$28.00 
Type 2—$22.50 
Type 3—$21.00 


Another ‘‘National’? success! <A 
combination “A” Battery and Charg- 


er in a single compact unit, fitted from ordinary house current and 
with a one-piece composition con- assures you full-powered ‘‘A”’ 
@tainer which positively cannot cor- vice every day of the year. 
@ rode. No tin cans to be eaten away ume, distance, clarity, in full meas- 
| jas in the ordinary charger outfit. ure. And no more bothersome waits 
Destructive gassing is reduced to a for recharge service; no more bat- 
@minimum in the National Home- tery rental expense; no more dry 
P power. Your cabinet and the deli- cell renewals! See the National 
cate parts of your set remain unim- Homepower in its three types 


paired. your dealer’s today! 


The National Homepower operates 


————————— 


Volume, distance, clear reception— 
you get them in full measure with Na- 
tional ‘‘A’’ Radio Batteries. Neat, com- 
pact, leak-proof Batteries with contain- 
ers that are built of a special, one-piece 
composition. Batteries that require 
water only four times a year, and are 
guaranteed for 18 months’ service. 


NATIONAL LEAD BATTERY CO. 


General Offices: St. Paul, Minn. 


Factories: St. Paul, Chicago, Kansas City, Los Angeles 


Branches: 


New York City, Dallas, Oakland, Atlanta. Portland (Ore.), 
Baltimore 


== 


———— ee 


41 


4 


— SS ——— A 


> 


INTRODUCING 

| A New Series of Six-Tube Sets 
Added to the Present Line of 

CRESCENTYNE RADIO RECEIVERS 


“Maintaining 
THEYVSTANDARKD OF EXCE RE NG 


For Radio Reception” 
See Our Display at the Radio Show 


THE CRESCENT RADIO MFG. CO., 


1026 Second Ave. S. Minneapolis, Minn. | 


When in Minneapolis Stay at | 


Opposite Tourist Bureau on Washington Avenue 


The Northwest’s Finest Hotel 
600 Rooms With Bath or Connecting 
Every Room an Outside Room 
Largest and Finest Ballroom in Northwest 
Room Without Bath, $2.00. Room With Bath, $2.50 Up. 


Home of WCCO Station 


THE NEW NICOLLET HOTEL 


MAIN DINING ROOM—COFFEE SHOP 
3 Blocks From Both Depots, Retail Center and Wholesale Center 


W. B. Crarkx, Manager 
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Length Letters 
316 | KFDM 
316 | KPSN 
316 | WAHG 
316 | WGBS 
312 | CNRA 
309 | KDKA 
306 | KITCL 
306 | WJAR 
303 | WGN 
303 WLIB 
300-7) KSL 
300 -| WPG Atlantic City, N 
297 KPRC 
294 | WBAV 
294 | WEAO 
288 | KFKX 
288 | WLWL 
286 | WREO 
283 WOAN 
283 WSM 
280 | WNAC 
280 | KMOX 
278 | WHDI 
278 KOIL 
278 KOP 
278 KWWG 
278 | WCAU 
278 | WGBU 
278 | WOQ 
275 KQV 
275 WBAK 
Fat fe WCEE 
275 WHAD 
275 WHAR 


Beaumont Mlexas wma vnc t ss bens. eee 


Pasadena, Calif DCA IRIE cae th Ont) ee Oi er tcrracardd cig 


WManctomg NS ae wero smo nme ee oe 
sas teleittsOurgh racer er, iat tee Sh ce ena ne MS 
Seatt MW. aShieee er era feos tet orip cg ERY, JV OTS 


Fle gi ee Cee Ons ea ee nee 
Saltelfeake:@ity sO tahaeenmee¢ seine: mm aera ees 
Houston elexasseeeer ree ee hee ees 
Columbus¥Ohiowa sea ee ee ee eS 
Golumbus#Ohiosmt ne ene Ene 
Hastings Nebr arr fr ean ee ens es 
INGwaVorks City ee ee ee a fete tw 
Bansingm Viichteee occ eee See eit Stee Se 
[ea wrence Durer enter soe fn fied ag ae nh ade 55 os 


INashvillemirennsante ee ini ee re tee 


MinneapoliseaV linn arn ean peairte rene es 
Council Bluffs, NOWae eee ee ey 


Rinladelpbiawica srs arent me eae tesa eens ake ns 
ulfordsiilaww aero een (aa a anew ss wh 
Kansas GutyeviGwn saree, fact fs Mle oe |< 2 
Rittsburcne igaverer eet. oe ees, Cee 
larmisbure ela see tr etree Taal cist cee eer es 
ee bee TOUR Ses Side ae oe eT Ee ee MRA A ted on | aa 
AU AUKCO MN Sent Keeton e Foye srt es ae es 


Dial Settings 


LOCATION | 2 3 


Advertising in Farmstead, Stock & Home 
produces more radio sales per dollar because 


1. Largest circulation of any farm paper 
in the Northwest with 160,000 subscribers. 
Covers the Twin City-Duluth trade terri- 
tory where 58% of sets are sold to farmers. 


2. Considered by farmers to be their radio 
authority due to several years of broad- 
casting and five years’ effort to promote 
“radio on the farm.” 


3. Has done more to cooperate with radio 
jobbers and dealers than any other Min- 
nesota farm paper. 


ak THE OTAFARM ER 


ESTABLISHED (8&8) 


Than Any Other Two Farm Papers 


In the Dakotas, 85% of radio sales are 
made to farmers. You can reach this great 
market best with advertising in The Dakota 
Farmer. 


1. Largest circulation of any farm paper 
in the Dakotas—covers North and South 
Dakota with more than 75,000 subscribers. 


2. Established in 1881, The Dakota Farmer 
has grown up with the country and has 
more influence on sales among farmers and 
radio distributors in the Dakotas than any 
other publication. 


3. Carries more advertising than any other 
semi-monthly farm paper in the United 
States. 


Sell Radio to 235,000 Farm Homes in Northwest 


= Se 


Sat 


SS ee eee eee SSS 
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Wave Call Dial Settings 
Length| Letters LOCATION I 2 3 
275 WJAS Pittsburgh): Pas. weac. -.2. he on ee ee 


275 WORD Batavia, TMS. 2b oe eee 


273 WEBJ New. York’ City 32.000 3, Sg ee 
273 WFBH New: York: Citysrisceei.% Gan hanes ee 
270 KGU Honolulu, T) Hs: hacks ee oe eee 
270 WGHP Detroit; Miehiieresgyceccic aici Gob tk eee 
270 WO! Ames,: lowaios. oss s82 5 ee ee as 6) OE eee 


266 WBCN Chicago; Tres hes ec te te ek one 
266 WCAH Columbus# Ohiow®. ssc ee see 
266 WENR Chicago, Ele aa) cite, cept ieee kee 
266 WMAK Lockportis Ni Ye: eschesn Gh Us Se 
266 WWI Dearborn, Mich’: <* 4c Seas: | oe ee eee 
263 WAAM Newark, NiJicc. Ao besoenn ss Jace oe ee 
263 WGWY Minneapolis; Minn: } -26,2 4.40.5. e) eee 


261 WPSC State College; Pala ooo htt ok the ee 
258 WRNY New, York’ City..234 a2 6s 2 jus: ore ne eee 
256 WRVA Richmond, Vaid aoran saute or ee sae 
252 KFWB Hollywood, Califone s.vc ce ccc ee eee 
PAY KFOY St::Paul* Minn. ae. sc gk ee ee ee 
252 WRHM Minneapolis, Minn...) 2-2 oe en ee eae 
252 KMA Shenandoah; lowa:.2... /< | se as ee 
252 WGCP Newark; IN. Jos) nd aig ee ee ee 
250 KDPM Cleveland: Ohio®. .05. 5. Re ee eee 
250 KFXF Colorado Springs; Colon. 45.) ee 
250 | WGES Oak Parky“Mi ct. etme es bon ee eee 


250 WMBB Chicago! TI) JR tess ee ee ee eee eee | 
246 KFVW San Diego; Califiias.: otic .0 Seen ee ee ee 
244 WAMD Minneapolis,Miinn=... 1 --5 ose ee ee 
242 KSO Clarinda; Towa {42 s245 82 oe oe eee 
240 KFVE St: Louis, Moss, ccc hp ccs sue ee hee 


DAY CALL NIGHT CALL 
(TTPO DEE) 


DINSMORE 1419 HYLAND 4863 
JALISCO RADIO SER VICE 


Radio Installation and Repair Service 


For Wholesaler, Dealer and Owner 


We Service and Repair any make of receiver. When mov- 
ing call us to reinstall your receiver. Our antennae stay up. 
Our service men are equipped with cars which carry tubes, 
batteries, antenna equipment and complete sets of testing instru- 
ments, which enable them to do their work quickly with positive 
results. Suburban service by car. Rural service by express. 


The Jalisco Monthly Inspection Contract gives you a depend- 
able arrangement for year-around maintenance of your radio 
receiver. Call or write us for further details. 


TUBE REJUVENATION 
229 East Hennepin Ave. Minneapolis, Minn. 
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BECKWITH | 


PRESENTS 
Federal ORTHO-SONIC _ Radio 


Something New and Distinctive—Combines Beauty, Massiveness and 2 
Character—Single Dial or Centralized Control— 
Phenomenal Power and Selectivity 


MOHAWK RADIO 
ONE DIAL CONTROL 


Startling Values—A Price Range to Meet Every Pocketbook— 
Accepted as One of Radio’s Biggest Achievements. 


Correspondence Invited 
GEO. C. BECKWITH CO. 
Wholesale Only 
16 South Fifth St., Minneapolis 


Authorized Exclusive Distributors for Federal Ortho-sonic, Mohawk Radio, 
Standard Radio Equipment, Pathex Motion Picture Machines and 


Victor Talking Machines | 
i 
| Wave Call Dial Settings 
Length| Letters LOCATION | 2 3 
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List of Exhibitors 


FIFTH ANNUAL NORTHWEST RADIO SHOW 
September 27—October 2, 1926 


Booth No. 
Marsh*ands Smith Companys: ee 1 
N. We Blectric¢jequipment Co. a. 2-3 
Pioneer Electric-Go. 0.25). See ee 8 
Peerless; Blectticer Cow, 2. + eee oe LI 
Sterling" Electtic' Co. . =. fee ee iy 
St: Paul Bleceric"Ga.. 2, «eee (hs: 
GG. Kowfeldtwic. i) see 14 
Findley Electrics Coat i eee eee 16 
Stewart Warner Co.. 17-18-19 
Vesta Battery Co. \2))>) 2S) aaeee | 
Reinhard Brothets Co. si cee ee oe 
French= Battery Co... ae. ie 20 
Slagle’ Kadio Go... 309 .26 
Silver, Marshall. \ca 66) eae ee ee ee oa 
We Sa NottiGoree 2. aes eee ee 28 
R: MirLaird Electric Costiaawseetie co 
larry oe tthe me ee ae eee 5) 
Farmstead, Stock % Home, The 
Dakota: Parmere 2s. as eee ee 
fl he, Royera6e' Go... Jan ee oe 35-36-37 
he Beckwith Com oh) 2. 1 eee 38 
“The Farmer’”’ oo 
J, Pe Thomas.Coe 2050) ee ee 40 
Ds La Bekés Gora 2 4. eee dee ee 4] 
Gemco, MannfacturingsGds.0 alee eee 42 
Le. 1G. Beckawath Goveeat. 43-44-45 
Noyes Brosets Outlier’ Co, ee 46 
Bouquet Brownsom)Co.- ae eee 47 
Kellogg Switchboard @% Supply Co......48 
loucker*Salest, Cot) a 8 ee eee 49-50 
(Se COO SCAWeisOn eee eet eet See 34 
Minneapolis: Drug oun 4.0. a) ee 52-53 
Publishers. Association... a... ea ee 54 
B. B.iDownsiCeues4. eee 55 
AS As elu rie =. 5. Oe eric een ee ee 56 
Marshall Wells Go. DIDS 


Dotson Hiebert Co... 
Minneavolis Gen. Elec. Con 63- 64- 65- 66-67 


bP: Es Satterlee: Gos. i). eee 154-155-156 
Stewart WWattery /Go:= :ic) ae ee 70 
Howartd~Radio-~Shop-ver-noe eee 71-73 
ot) Pauls Darlyt Newsc Lae eee fo eee 72. 
‘Fhe Emporuin= 2.0 > es 74 
EdtG. Hoehs Con. 23.) 2 eee ae ee oe 75 
Nosthland Jeadiot.Go..e #6 aa shenea ners 76 
Natiqnale_eadi Battery, Coes...) wae 78 
Mallevasie lectrict COnt. 2) ttn sein. meee 79 
Whithey McGregor Gor au, . Sreeeo ast. 80 
Woteht: De@aster Co. aN papas ae 81 
Northland Electric Supply Co....... 82-83 
Grescent Radios Corsa e see eee, 84 


Booth No. 
Apex ElectsieiGo..... 0... . 3 nn 85 
LaSalle Electric’Supply Co... 77) em 86 
Radio Record’ Publishing Co... .. ae 87 
Radiola Sales and Service Co... 33m 88 
Northwestern Druggist-Hardware Trade, 89 |j|| 
Reiber “Sales "Go, .... .. .. «2 er 90 
Williams* Flardware’ Co... .. . eae 91-93 
Minneapolis Journal... .2. .. ..3 ee 92 
H. La Noah ewer... 4... a 94-95 
William “Royce™Beamish: ... . uae 96-97 
Ov Os Oyen 2) -3....... ee 99 
Apollo RadiogGogs...- .. =. 2 an 100 
Ji. KartackiGoee........ eee 101 
Hall. Hardwares@oy......... Saas 102-104 
J. R. Hedquist.2...... 103 
BExidé Battese Ca]... ... 7-2 106 
‘Lower ‘Mio. Coma 2)... . aa 108-109 
‘Dominion Blec. Cor... . >. 110 
Walbett Mio, Cove.” > =n Lig 
Jacob “Andreson?@o.. ...... eee Eig 
Oxidite Battery €Co......... =e 
Minneapolis Tribune ..... eee 114 
Janney Semple Hill Co: . -.. 73a 115-146 
‘The, Hoy cee ee 117-118-119 
Western Motor Sup. ‘Co wit 120-10 
National ‘Carbon “Co.; . . (ae 122-1232 
G. Somets 6 Gok... 2°)... eee 124 
Farwell, Ozmun, Kirk Co... 993) 125487e 
Sprague=-Warren ‘Co... 9. ieee ee 129 
Kelley-How-Thomson Co....... 130-131 
Burgess Battery, Cos, | sae 132-134 
Jalisco, Radio, Service, ...: eee ee 133 
RadiocEquipment: @orp. eee. Aa 136 
Fred Bi «Hillt Po... 7. eee ee 1 / 
James ‘Cig POpe,” tans eee: 138-139 
Grant Storage Battery Comme 4 < aaa 140 
C. J. Smith Auto Coss er.) la 
Balch’ “Franklin® Co, =e 144-145 
Continental Auto Supply Co.....146-147 
Elec. Research: Laboratomes: -5.5 4 ana 148 
Hall. Supply2Go.-5-d eee 150 
Bright#Stary Battery oases aes )io ee 152 
Grafit-Sales: Com eee ee A 156 
Marathon Battery Co. =»... | ae 17 
St.. Paul Dispatcion: eaaee: . 1 fsa een 162 
Stromberg Electric Co... (=e 15 
Hartman Furniture-Co .) |e 31 
T hé Foster? @o: Sie ok, 8 ae 135 
GranteSalési@o, 2st (Seba 158 
Hennepinsiddwe: (Gon, aa... 161 


KDKA....309 WCBD ...345 AWW KO) se Bane 500 1 
KDPM....250 WCCO....416 WMCA ...341 
FORA sees ub WCEE ...275 WNAC ...280 
KFDM....316 ANACD;< Gene 517 WNOX ...268 
TRI POVAS et shee 231 WDAF ...366 WNYC .:.526 
EG WSS syn 469 WEAF ...492 WOAT....395 
KEKX....288 WEAO....294 WOAN ...283 
KMS Ao 3 WEAR ...389 WOAW...526 
KFENFE...-:266 WEBH ...370 Wi@@ari 484 
KFOA....454 AIBVEST oo a oP VIG) eensvae 270 
TRINON. Sis 0 eRe AWA DONGS ae aes) VWiOlK eee ay 
KFRU....394 WENR ...266 WiOO.e. oF 508 
KFUO....545 WRAA ...476 WiO Ono 278 
KFVE....240 WFBH ...273 WOR. 405 
KEVW ...246 AVM he eye 395 WORD ...275 
KFWB ...252 WEBS... .316 WHOS n.d oc 441 
KFPXF 250 WGBU ...278 WPAB 476 
IKGO eae 361 WGCP....252 WEG «sinc 300 
SG We cee 270 WGES 250 WPSC 261 
RGiWe ae. 492 WGHP 270 WiQor es Soe 448 
ETT, he 405 WGN...... 303 WoRG@E. aes 469 
Kaitesce hs 384 WGR..... 319 WREO 286 
TTX peas 508 SVViGiVerre = "3 380 WRHM 252 
eM Ava t= 252 WWabIAtes, sci 535 WRNY ...258 | 
KMMd..0.0229 | WHAD ....275 WRVA ...256 
RCM OX ee 280 WHAR...275 TESA Cle te ad 
TECIN DQ a 337 WHAS ...400 WSAL ....326 
EGOAG ce eee 322 WHAZ 380 WASTE an 428 
TCOBi aan 349 WGwy 263 WSM 283 
TOD veins 278 WHB. 366 WSMB 319 
LEG OLEE ee 278 WHDL..... 278 WSUL....484 
KP Oars 428 WEEN Sod WTAG ...268 
KPRC 297 VUES Ort apes 526 WTAM 389 
KPSN 316 WELD Sie 400 | WTIC 476 
IG 28 275 WIBO....226 AANA. Mee 266 
1 SSH DY eee eat 545 VV AL scene 508 WW Toe tec 353 
KSE Se. 300 WiJLAUD . 358 CFAQG 434 
KO Serer 242 WJIAR ...306 (OINO Ag a RIT 
IRC ake 306 SWWEIPA Sig a 2000 CHCRS aati y 
KTHS....375 WAZ, 26 1322 CHRON! 225 54384 
CAE ae ene 454 \WARIDY © of oe 3104) |,. CHIC ares 357 
KWKH...273 WidiFoee eae 517 CHNCE. = Soil \} 
KW Gs £275 al PIVIN v.72 405% | CHVC FS. year | 
SYaW ass se 535 WIZ ......454 CHOON 517 
WAAM...263 WKAQ $41 CKAC 411 
WAHG ...316 WKRC ...326 ONCOlDS Se gala 
WAMD...244 WLIB....303 CROKE a. 30 6 
WBAK ...275 WUIT....395 GNRAD eel? 
WBAYV ...294 WANS Tare 345 CNRE 2517 
WBBM...22 WLW.....422 CNRM ...411 
WBCN....266 WLWL... 288 CNRO....434 
WES Zane. 033% WMAF ...441 CNR Geno n 
Wi CAL) een 4 6 WMAK...266 CNRW ...384 
WCAH ...266 WMAQ...448 UGIEGIVS se cioeaL 384 
WOAL....337 WMBB.~..250 POWEXG techs ¢ 400 
WCAP....469 WMBE ...384 GVM te 510 
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MADERA CLEAR-SPEAKERS MARING MAGNET WIRES 


The Madera Clear- 
speaker, made from all Conceded to be the most Uniform 


i n- ; ; Pets 
ween pre acl Magnet Wire used for cail winding. 


It speaks for iself. In- Ask for free booklet showing exact 

sist on handling it. diameter on all sizes, both plain and 
covered, and exact number pounds per 
1,000 feet, etc, 


No. 807 Mahogany, Equipped with 
Utah Unit. ; 


Others Ranging From 
$10.00 to $25.00 RO BAKELITE 


Radio Manufacturers note: 7 = 
Also a complete line of the most won- Panels—Sheets—Tubes—Rods 


ax’) 


derful cabinet speakers on the market Will not absorb moisture. 
are oman the better console radio man- Gan he eaally machined, punemadaon 
; ; ; : drilled. without chipping. 
Ask us for information regarding 
style and dimensions. Unequalled for Radio Manufacturers. 


GRANT SALES COMPANY 


Manufacturers’ Representatives 


1004 Marquette Ave., Minneapolis, Minn. 
IF Phone Main 5778 See Our Exhibit at Booth No. 156 


Coal Is of Vital Importance to Every Householder—Yet It Receives but 
Little Thought From the Majority 


“SEND ME A TON OF HARD COAL” 


Is a Common Expression. As if Hard Coal Were a Staple Commodity 
That Did Not Vary in Quality or Kind 


Coal Should Be Bought After Careful 


Investigation 
And if Careful Investigation Is Made OZARK Hard COAL Will Be Chosen 
_ Because: 
1. It is freshly mined Arkansas Hard Coal. 
2. It is free from smoke, soot, slate, stone. 
3. It is handled by responsible dealers. 
4. It is unqualifiedly guaranteed. 
5. It leaves very little ash. 
‘ 6. It burns uniformly and is long lasting. 
7. It is over $2.00 per ton cheaper than ordinary hard coals. 
THE PRICE, $15.75 PER TON 
Your Dealer Should Have It. If Not, Phone Us. 
* NORTHWESTERN DISTRIBUTOR 
| 404 Lumber Exchange Atlantic 0480 
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Installation Rules for Receiving Stations 


FIRE UNDERWRITERS RULES, 1923 


ARTICLE 37. 


3701. General. 

a. ‘The requirements of this article shall 
not apply to equipment installed on ship- 
board, but shall be deemed to be additional 
to, or amendatory of, those prescribed in 
articles 1 to 19, inclusive, of this code. 

b. Transformers, voltage reducers, keys 
and other devices employed shall be of types 
expressly approved for radio operation. : 
3702. For Receiving Stations Only. 

a. Antenna. and counterpoise.. outside 
buildings shall be kept well away from all 
electric light or power wires of any circuit of 
more than 600 volts, and from railway, trol- 
ley or feeder wires, so as to avoid the possi- 
bility of contact between the antenna or 
counterpoise and such wires under accidental 
conditions. : } oe 

b. Antenna and counterpoise where placed 
in proximity to electric light or power wires 
of less than 600 volts, or signal wires, shall 
be constructed and installed in a strong and 
durable manner, and shall be so located and 
provided with suitable clearances as to pre- 
vent accidental contact with such wires by 
sagging or swinging. 

c. Splices and joints in the antenna span 
shall be soldered unless made with approved 
splicing devices. 

d. ‘The preceding paragraphs a, b, and c, 
shall not apply to light and power circuits 
used as receiving antenna, but the devices used 
to connect the light and power wires to radio 
receiving sets shall be of approved type. 

e. Leadin conductors shall be of copper, 
approved copper-clad steel or other metal 
which will not corrode excessively, and in 
no case shall they be smaller than No. 14, 
except that bronze or copper clad steel not 
less than No. 17 may be used. 

f. Leadin conductors on the outside of 
buildings shall not come nearer than 4 inches 
to electric light and power wires unless sep- 


RADIO EQUIPMENT 


arated therefrom by a continuous and firmly 


fixed non-conductor which will maintain per- 
manent separation. The non-conductor shall 
be in addition to any insulating covering on 
the wire. 

g. Leadin conductors shall enter the build- 
ing through a non-combustible, non-absorp- 
tive insulating bushing slanting upward to- 
ward the inside. 

h. Each leadin conductor shall be pro- 
vided with an approved protective device 
(lightning arrester) which will operate at 
a voltage of 500 volts or less, properly con- 
nected and located either inside the building 


at some point between the entrance and the- 


set which is convenient to a ground, or out- 
side the building as near as practicable to the 
point of entrance. The protector shall not 
be placed in the immediate vicinity of easily 
ignitible stuff, or where exposed to inflam- 
mable gases or dust or flyings of combustible 
materials. 

i. If an antenna grounding switch is em- 
ployed, it shall in its closed position form a 
shunt around the protective device. Such a 
switch shall not be used as a substitute for 
the protective device. 


j. If fuses are used, they shall not be 


placed in the circuit from the antenna through 


the protective device to ground. 

Fuses are not required. 

k. The protective grounding conductor 
may be bare and shall be of copper, bronze, 
or approved copper-clad steel. The ground- 
ing conductor shall be not smaller than the 
leadin conductor and in no case shall be 
smaller than No. 14 if copper nor smaller 
than No. 17 if of bronze or copper- 
clad steel. ‘The grounding conductor shall 
be run in as straight a line as possible 
from the protective device to a good perma- 
nent ground. Preference shall be given to 
water piping. Other permissible grounds are 
grounded steel frames of buildings or other 
grounded metal work in the building, and 
artificial grounds such as driven pipes, rods, 
plates, cones, etc. Gas piping shall not be 
used for the ground. 

1. The protective grounding conductor 
shall be guarded where exposed to mechani- 
cal injury. An approved ground clamp 
shall be used where the grounding conductor 
is connected to pipes or piping. 

m. ‘The grounding conductor may be run 
either inside or outside the building. The 
protective grounding conductor and ground, 
installed as prescribed in the preceding para- 
graphs k and I, may be used as the operating 
ground. | 

n. Wires inside buildings shall be secure- 
ly fastened in a workmanlike manner and 
shall not come nearer than 2 inches to any 
electric light or power wire not in conduit 
unless separated therefrom by some continu- 
ous and firmly fixed non-conductor, such as 
porcelain tubes or approved flexible tubing, 
making a permanent separation. This non- 
conductor shall be in addition to any regu- 
lar insulating covering on the wire. Stor- 
age battery leads shall consist of conductors 
having approved rubber insulation. 

The above is reprinted from ‘‘Safe Practice 
Pamphlet’? No. P. S. 1, published by the 
National Safety Council. 
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AN APPRECIATION 


The dealer and jobber members of the Northwest Radio Trade Asso- 
ciation wish to express their hearty appreciation for the support given 
our show and our official program by the National Radio Manufacturers 
who are exhibiting in the show and advertising in Northwestern publica- 
tions. Their support is very largely responsible for the great success of 
the Radio Show and Annual Convention. 


The management of the show urges dealers, jobbers, and the public 
to reciprocate by purchasing the radio equipment manufactured by our 
friends, who have so kindly given us their support. The association will 
be glad to inform any parties of the extent of co-operation given to the 
Northwest Radio Trade Association by various manufacturers. 


AR Kie Sleemer prHiLco-*OSy, 


warren ado ltd 


THE BEST IN RADIO 


Will Be In 
Booths 35, 36, 37 


25 No. 3rd St., Minneapolis a 
—— > sunces ! 
Oger UTA, J 
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—they last omer 
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1 
SEE OUR GOMPLETE DISPLAY IN THE FIFTH ANNUAL 
RADIO SHOW. OUR REPRESENTATIVES WILL BE 
I GLAD. TO DISCUSS YOUR RADIO PROBLEMS WITH YOU : 
©OOOOH 
| NATIONAL CARBON COMPANY, INC. ; 
fi New York San Francisco 
HE ar ——— ————— ————S he 
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Contrary to the belief of some people, 
every exposed radio aerial is subject to the 
inductive influence of lightning discharges, 
yet whatever hazard exists can be easily nul- 
lified. “To understand the fundamental prin- 
ciple of lightning does not require a knowl- 
edge of electricity. Let us explain this 
phenomena; also outline how a dangerous 
current which may be attracted to the radio 
aerial can be diverted harmlessly into the 
earth. 


WHAT IS LIGHTNING? 

Lightning is electrical energy that has ac- 
cumulated in the clouds. “This accumulation 
of high electrical power is brought about 
through sudden changes in atmospheric tem- 
perature. The power is gradually built up in 
the clouds until finally it becomes so great 
an energy that it passes through space to 
other clouds or to the earth where it is neu- 
tralized. When we see a lightning flash, we 
see the effects of the passing of this electrical 
energy from cloud to cloud or from cloud to 
earth and in the passing of this energy, the 
air is disrupted and a tremendous air vibra- 
tion is set up, resulting in what we term 
thunder. 

When electricity passes from one point 
to another, it sets up a conditions known as 
induction: that is, it creates another current 
in a parallel intervening space. ‘This space 
may be termed the area of electrification. 
When lightning passes from cloud to cloud or 
from cloud to earth, this energy also sets up 
a highly inductive condition—that is, a wide 
area and this area may also be termed as 
the area of electrification; and all exposed 
wires will pick up energy by induction. The 
amount of energy picked up in a radio aerial 
will vary, depending on the distance from 
the lightning discharge and the intensity of 
that discharge. 

In other words, when a lightning flash is 
a considerable distance away, the induction 
picked up in a radio aerial is negligible in 
fact absolutely harmless and its only evi- 
dence is present in the slight click in the 
headset or loudspeaker when the radio is 
operated. However, when a discharge of 
lightning occurs in close proximity to the 
aerial, it may become evident in many ways 
and be capable of doing considerable damage 
to the radio set. 

For example—this induction may destroy 
the insulation of the delicate wiring of some 
part of the radio set, spoiling its efficiency or 


Why a Lightning Arrester 


BY G. C. KOWFELDT, 
OF THE L. S. BRACH MFG. CO. 


actually destroying the operating parts of 
the set. It may injure condensers, blow up 
the arrester, destroy your antenna or be capa- 
ble of starting a fire. It is not necessary for 
lightning to actually hit a wire to cause the 
damage referred to as this damage has al- 
ready occurred by reason of induction or pres- 
ence in the area of electrification. 

To protect against the possiblities of such 
damage, an electrical instrument was designed 
and termed “‘lightning arrester.’’ What an 
arrester actually does is to change the path 
of the lightning inductive discharge, diverting 
it from the radio set, where it would be liable 
to do harm, into the earth where it becomes 
lost and where no damage can result. 


PRINCIPLE NOT NEW 

Lightning arresters are not new in any 
field of electiricity—-many millions are used 
by telephone and telegraph, police and fire 
alarm, railway signals, and in fact by every 
branch of electricity which employs exposed 
wires. There are a great many different kinds 
of lightning arresters. All of them are not 
practical for the protection of radio aerials— 
in fact to design a lightning arrester that 
may be considered ideally suited to protect a 
radio aerial requires experience in the manu- 
facture of lightning protective apparatus. 


TO PROTECT A RADIO AERIAL 
The arrester must be extremely sensitive. 
By this we mean that since the radio instru- 
ment itself is a highly sensitive instrument to 
the influence of electrical current, in order 


that it be properly protected, the arrester 


must be of greater sensitiveness, otherwise 
there would be no protection. Furthermore, 
the arrester must be capable of diverting into 
the earth energy of considerable volume other- 
wise this energy would divide and part of it 
still enter the radio set and do damage. In 
addition to these qualities, the arrester must 
be free from giving trouble to the radio by 
becoming short circuited, grounded or leaky, 
in which case the radio would become trouble- 
some and you would lose the benefit and 
pleasure that you formerly enjoyed from the 
set. 


ARRESTERS THAT PROTECT 
The proper type of lightning arrester to 
use is one which cannot become grounded or 
leaky, one that is extremely sensitive to any 
abnormal current and still is capable of di- 
verting to the ground a high tnductive charge. 
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RECEPTON RECEIVING SETS 
DIAMOND BATTERIES 

| ARION TUBES 

PAL HEAD SETS AND SPEAKERS 
PLYMOUTH SETS AND CABINETS 


409-423 Boston Block 


Factory Representative 


Display Rooms Open All Day. 


Everything worthwhile in Radio is here to greet you 


The following well-known lines will interest you. 


DEJUR RADIO PARTS 
YANKEE VOLT METERS 
PENNSYLVANIA PRODUCTS 
FORD “B” ELIMINATORS 
AERIAL EQUIPMENT 


Ye 


Minneapolis, Minn. 


Office Phone: Kenwood 2007 


MASTER MUSIC STUDIOS 


FEDERAL 
Ortho-Sonic Radios 


Victor Pathe 
Orthophonic Moving 
Phonographs Picture 
and Records Cameras 


All Repairing and Servicing 


Reasonably Done 


Full Line of Accessories 


30174:Hennepin Ave. . 


Minneapolis 


ANNOUNCING 


THE NEW MU-RAD 


Trans-Continental Receiver 
With 


One Dial Tuning Control 
Made and Guaranteed by 


Mu-Rap Rapio CorPoRATION 
800 Fifth Avenue, Asbury Park, N. J. 


an) 
Northwestern Distributors 
Velie Motor Cars 
Phone Atlantic 0603 


R. C. SMITH AUTOMOBILE 
CO. 


1601-03 Hennepin Avenue 
Distributors 
J. O. HANSON, Radio Dept., 
Minneapolis, Minn. 
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THE BEST IN RADIO 


Will Be In 
Booths 35, 36, 37 


LACK OS 


25 No. 3rd St., Minneapolis 
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LOCATING TROUBLE 


The Following Chart Has Been Prepared to Facilitate 
Locating and Correcting Trouble in Radio Receivers 


NO RECEPTION 


SYMPTOM 


POSSIBLE CAUSES 


| Tubes fail to light. 


The battery may not be connected. 


A battery may be run down. 


One or more tubes burned out. 


REMEDIES 


Inspect wires from battery to receiver. 


Recharge storage or replace dry cells with new 
batteries. 


Replace with good ones. 


Broken A battery wires or loose A battery 
connections. 


_ Tube socket springs bent so that no contact 
is made with tube pins. 


Trace entire wiring from A battery; make cer- 
tain all connections are tight. 


Examine sockets. Bend socket springs to 
normal position so that when tube is inserted 
connection will be made with pins. 


If tube adapters are used, circuit may be 
open due to a bent spring connector. 


Turn on A battery; slowly move tube about 
in socket. If it lights it is evident that the 
socket pin is not making good contact with the 
adapter or the adapter with the socket springs. 


If tubes burn dimly. 


The A battery may be weak. 


Test and recharge storage batttey or replace 
dry cells with new ones. 


Loose connection in A battery wiring. 


Tubes burn at.pormal brilliancy but no 
signals are audible in. speaker or head- 
phones. 


No station within range of your set may be 
broadcasting at the time you are testing the 
receiver. 


Run-down B battery. 


Trace wiring and make sure that all connec- 
tions are tight. 


Test with voltmeter; replace with new one if 
45-volt battery registers less than 35 or the 
223-volt battery less than 17. 


One of B battery leads may be discon- 
nected as result of loose or broken wire. 


Check B battery wiring from batteries to re- 
ceiver. 


a 


B batteries may be improperly connected 
together or to receiver. 


oes 

Tubes may be paralyzed from having been 
burned too brightly or from too much B 
battery being used. 


Too much detector B battery voltage. 


Make sure that positive of battery is connected 
to positive terminal of set and negative of bat- 
tery to negative receiver binding post. Bat- 
teries should be connected negative to positive. 


May be restored to usefulness through reju- 
venation. If no rejuvenator is available dis- 
connect B batteries and light filaments for 
twenty minutes. Connect B batteries. 


Try using a lower voltage tap on the B battery. 


Connecting cord between receiver and 
headphones or loudspeaker may be broken. 


Jack springs may be bent so that they do 
not make connection with the phone or 
speaker plug. 


Detector tube may be misplaced in ampli- 
fier socket. 


| Crysta. set. 


Crystal may be dirty or burned out. 


Turn on set and listen while double-bending 
every part of the entire length of the cord. A 
“‘click”’ will be heard when the break is found. 
Cords are not easily repaired. Replace with 
new one. Cord tips may be loose in plug or at 
headphone or speaker end. 


Examine and make sure that all connections 
are tight. 


Remove tubes and examine type number 
stamped on bases. 


Clean with alcohol and brush. Replace. Do 


not touch crystal with fingers. 
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CRYSTAL LAKE 
CEMETERY 


In the “Highlands” 


The cemetery business has been revolu- 
tionized. Instead of a watchful eye to 
the afflicted, its selling appeal is now more 
generally made to those in happy posses- 
sion of their loved ones and sufficiently 


appreciative to save them a responsibility. 


THINK—THEN ACT 


Property and General Offices 
38th and Humboldt Avenues N. 


Phone: Cherry 3647 


Ekko Ground Clamp 


The Ekko Ground Clamp elimi- 
nates the many radio troubles 
caused by imperfect ground con- 
tacts. Its hardened steel points bite 
through paint, rust, dirt, and make 
a positive contact that insures the 
free flow of current and full sig- 
nal strength. Being noncorrosive 
it maintains contact permanently. 
Neatly finished in white nickel. | 


At your dealer’s, 25c 


THE EKKO COMPANY 
111 WEST MONROE STREET, CHICAGO, ILLINOIS 


Established 1886 Phone Ge 1183 


RUBBER 9 TAMPS stEEL 


Marking Devices and Accessories, Seals, 
Stencils, Dies, Trade Checks, Stamped 
and Etched Name Plates 


Badges--Buttons-- Banners 
THE WENDELL CO. 


325 Marquette Ave. 


Minneapolis 


IN MINNEAPOLIS 

You should choose as 

your temporary home 
the beautiful 


RADISSON 


The Radisson main- 
tains its leadership 
among Minneapolis 
hotels by continually 
creating and adopt- 
ing the newest in 
comfort, convenience 
and luxury. The 
charges remain mod- 5 A oS 
erate. 5  —————— 
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Rates, $2 Per Day and Upward 


Central Furniture 
and Carpet Co. 


RADIO AND VICTROLA SHOP 
318 West Broadway 


Formerly 20th Ave. N. 


ATWATER KENT RADIO 
The Best by Test 
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309-11S0. MINNEAPOLIS 
SIXTH AVE. Oo MINN 


Tel. Geneva 4167 


DE LUXE RADIO CO. 


3006 Ist Ave. So. 
So. 7098 Minneapolis 


Expert Service and Repairing—Manufacturers 
of Real DeLuxe Sets 


Open Till 10 P. M, Daily 


Crosley Sets and Parts—Battery Service 


Jas. F. Williamson, Chas. C. Reif, 
Forty Years’ Practice Twelve Years Examiner 
Formerly Examiner U. S. U. S. Patent Office 


Patent Office 
Geo. F. Williamson R. E. Williamson 


Williamson, Reif & Williamson 


PATENTS—TRADE-MARKS—COPY RIGHTS 
925 Met. Life Bldg., Minneapolis 


Phone Ge 4551 Branch Office, Washington, D_ C. 
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WEAK SIGNALS 


SYMPTOM POSSIBLE CAUSES REMEDIES 
Test storage batteries with hydrometer; dry 
a Batteries may be nearly exhausted. cells with voltmeter. Recharge or install new 
o ones. 
Tubes may have lost their efficiency. Follow instructions above for rejuvenation. 
(After set has been in use some time.) Try turning rheostat farther ‘“‘on.” If this 


Rheostat may not be turned on far enough.| does not correct the trouble return to original 


adjustment. Burning tubes too brightly will 
damage tubes. 


Set may not be tuned to exact wave length ; 
of transmitting station. Adjust controls. 


Try changing tubes around in set. 


Weak signals, low whistle audible ac- Recharge storage batteries. Install new dry 
companied by crackling sounds. Run-down B batteries. cell B batteries. 
Signals loud when set is turned on but Recharge storage batteries if hydrometer test 
gradually become weaker. A battery run down. shows reading of 1,200 or less. Replace dry- 
cell batteries showing ammeter test of 15 or less. 
a} : 
5 Clean insulators, Replace cracked ones; 
Defective insulators, cracked or dirty; cor-| make certain that lead-in makes perfect con- 
Signals noticeably weak during or after|roded connection where lead-in connects| nection with antenna. Inspect lead-in and 
a rain. with antenna: lead-in may be touching] fasten if necessary to prevent contact with 
metal which absorbs radio energy. any uninsulated object. | 
Signals louder on spare headphones} First set has lost its magnetism possibly as} Communicate with manufacturers for avprox- 
than on pair regularly used. a result of being dropped. imate cost of repairs or else replace with new 
set. 
a 
peal Reverse headphone or loud-speaker cord con- 
Weak signals and poor quality first) Reversed polarity. nections by removing tips and replacing in 
time speaker is connected. reverse order. One connection will give better 
quality than the othke-. 
Volume control out of adjustment. Adjust volume control. | 
| 
Crystal set—sensitive spots difficult to] Mineral may be burned out or else coated} Clean with alcohol. Do not handle with the 
locate. with dirt. fingers. If this does not help break off a piece 
and trv one of the inner surfaces. 
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GUARANTEED 
RADIOS 


F. E. Satterlee Company 


NORTHWESTERN DISTRIBUTORS |{)\ Finch 


116-118-120 Washington Ave. No. | —A' Van Slyck & 
McConville 


St. Paul 


=e 


Minneapolis 


ry See Us at Booth Nos. 154-155-156 


|| PHILCO PRODUCTS MYERS TUBES |\{ i : 
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UNSTEADY, WAVERING OR. NOISY RECEPTION 


SYMPTOM 


POSSIBLE CAUSES 


REMEDIES 


Fluctuating signals. 


May be due to fading. 


An atmospheric condition for which there is no 
remedy. 


J Clicks noticeable when headphone 
cord is moved or when set is jarred. 


Broken headphone cord or loose wire in 
receiver. 


Listen with receiver in operation, moving one 
wire and another inside the set until defective 
one is located. Solder or splice. 


Ringing noise in the set when set is jar- 
red or tubes are accidentally touched. 


Microphonic tubes. Sound is the result of 
vibration of the elements within the tube. 


Try changing the tubes around in the sockets, 
If the set is not equipped with cushion sockets 
the trouble may be partly overcome by placing 
the set on cushions of eraser rubber. 


Continuous squeal in set regardless of 
all possible adjustments but not audible 
in detector circuit. 


C battery run down or else improperly 
connected. 


Test C battery. Replace with new one if run 
down. 


Popping, crackling noises which begin 
soon after set has been turned on. 


Run-down B batteries or static. 


Test and replace with new one. No way to 
prevent static. May be somewhat reduced by 
use of an indoor antenna consisting of one or 
more turns of flexible insulated wire suspended 
around ceiling of room in which the set is located 


Two or more stations audible at same 
time. 


Set may be improperly tuned. One of the 
broadcasters may not be adhering strictly 
to assigned wavelength. 


Try close adjustment of tuning controls. If it 
is a regular occurrence, connect a wave trap in 
series with antenna and receiver. Reducing 
length of outdoor antenna will improve selectiv~ 
ity at cost of slight decrease in signal volume. 


Continuous whistle audible only when 
certain stations are tuned in may have 
slight variation In tone 


Two stations broadcasting on very close 
wavelengths. 


No remedy. Tune in another station. 


Intermittent whistle. 


May be due to the operation of a radiat- 
ing receiver in the neighborhood. 


No remedy at receiving end. 


Cannot eliminate signals from near-by 
station. 


Either located too close to the broadcaster 
or else antenna is too long to permit selec- 
tive reception. 


Re- 


Use wave trap. Install a loop receiver. 
duce length of antenna. 


Scraping, raspy sounds noticeable 


when set is being tuned. 


Dust on and between variable condenser 
plates. 


Remove with the aid of a pipe-stem cleaner 


Rapid fading in and out of signals. 


Reprinted from the “ 


ures of operation. Adding 
any set eliminates all 


and power supply in one 
switch itself. 


Without added wires or 


$6 


Makers ef Famous Brach 


Country Gentleman,” 


switches from 
Battery Substitute and Trickle Charger and 
places complete, automatic control of set 


Controlit can be made a part of any set. 


Price at All Dealers in U. S. A. 


Bra 


ch: 


Radio Products 


L. S. BRACH MFG. CO., Newark, N. J. 
Arrosters 


Swinging antenna or lead-in. 


Tighten by fastening to building with insu- 
lators and guy wire. 


Natural fading. 


No remedy. 


Radio’s Latest Necessity ST 


No Radio user will be without a Controlit 
when he realizes how it adds to the pleas- 


a Controlit to 


= 


copyrighted Nineteen Twenty-six by the Curtis Publishing Company, Philadelphia. 


HOTEL AND RESTAURANT 


EQUIPMENT 


Stove, Furnace and Boiler Repairs 


DUNHAM-SCOTT CO. 


Owners of 


UPS: STOVE, REPAIR CO, 


Phone Ge 8671 


“BY” 


switch—the set 


alterations, the 


RADIOLAS | 


Sold According to Your Needs 
BRUNSWICKS—ELECTROLAS 


Serviced According to Their Needs With the 


Only Approved Apparatus 


DOUGLASS HAWLEY 


Ken. 4247 


NOW -—< IN ADDITION TO THE 


| 


| Of New Construction 

No hot pitch to de- oe This is the master Ray- 
gion O-Vac “B” 45-volt bat- 
vitalize the cells tery, with the new con- 
3 struction, recommended 
no bulging tops for all multiple-tube sets, 
especially sets requiring 
no cracked seals more than 16 milliam- 
: BS peres of current. It has 
no internal short circuits § 30 extra large size cells 
iving 45 volts, with one 
no needless} ntermediate tap at 22% 

volts. 


A | Welehbi ava wae an 


equaled low internal re- 


After years of study of radio requirements, the engineers of the French 


Battery Company evolved this new long-life battery. 


The new Ray-O-Vac consttuction prevents a single-oozing cell from thus 
ruining the whole battery. Each cell is rigidly fixed in a square, waterproof, acid- 
proof, insulated compartment by itself. This compartment allows ample room for 
the electrolyte to expand. Hence the cell produces current until almost the entire 

He | zine can is consumed. Consequently the life of the battery is increased from 10% 


| ° Short circuits are bound to o¢cur. 


to 15%. 


Eminent radio engineers have endorsed the unequaled low internal resistance 
which has always characterized Ray-O-Vac batteries. It means better reception 


because radio signals are not distorted by the current in amplification. 


This valuable quality is also a feature of the new Ray-O-Vacs. It will give 


Also makers of flashlights and batteries, and ignition batteries. 


FRENCH BATTERY COMPANY 


Madison, Wisconsin 


| you a new quality of radio reception. 
| Minneapolis Branch Office, 627 1st Ave. North 


STAYING POWER fowiktnesar kesistance 


A RAY-O-VAc “B”’ 


sistance . . .10% to fm B All other sizes of “B” 
’ batteries, together with 
15% longer life than. “A” and “C” batteries 
ie IO ea : are also available in the 

every PelOre nati) <0 oe - . Ray-O-Vac line. 


In old-style batteries, hot pitch or wax is poured over the tops of the indi- 
vidual cells to hold them together. The heat robs the electrolyte of the moisture 
so necessary to give life and power to the battery and devitalizes the cell. 


Tn the new Ray-O-Vac batteries no hot pitch is used at all. The electrolyte 
retains its original moisture, making a fresh, full-powered battery. In old-style 
batteries when the zinc can of.any one cell is eaten through by the chemicals it 
contains, the expanding electrolyte pushes out and contacts with other cells. 
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WASHBURN'S 


GOLO MEDAL 


™ GUARANTEEO 


a the support of the business men 
of the Twin Cities has made acceptable 
broadcasting 

‘Service to the Northwest” 
a radio reality. 


Are you as a “fan” doing your share by 
properly patronizing Twin City sources 
of supply. and seeing to it that there is 
used in your kitchen and sold by your 
grocer, 


GOLD MEDAL 
“Kitchen-tested ’ 
FLOUR 


iit iieaiiiad 


Y 


BARA RNIN ONE E 


S 


AS 


a 
bees 


sunetnencemonnenenaeee 


oe 


OXY 


